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Fig. 1221 


Galling with the hardest valve wedges you can buy 


Highly resistant to erosion and corrosion 


Here's a wedge as hard as flint... so 
hard that it's undamaged by pipe cut- 
tings, scale or grit. It's the only trim 
we know of which will successfully 
withstand the simultaneous attack of 
the three valve-destroying agents— 
corrosion, erosion, galling. This 
wedge is 13% chrome stainless steel 
hardened up to 1000 Brinell. 
Specify the OIC 1221 gate or 1621 
#™ LA F- cS globe where you need the extra 
rugged nature of forged steel. They 
FORGEO 4 CAST STEEL, are recommended for steam service 
BRONZE & IRON up to 800° F...oil service upto 1000° F. 
LUBRICATED PLUG VALVES Or, use these same valves for hydraulic 
service up to 2000 Ibs. 
Write for Form 195 for specifica- 
tions on the OIC forged steel line. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 
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HIGH-TEMPERATURE 
HIGH-PRESSURE 
PIPING 


Our technical staff constantly explores the 

mec hanical and metallurgic al aspe cts of powe r 
and process piping. For example, stress analysis 
by model testing is used to predict accurately 
the physical reactions of high-temperature, 
high-pressure piping in service. Extensive in 
vestigations are conducted on the metallurgical 
effects of operating conditions and fabric ating 
procedures on piping materials. This knowl 
edge pays off in the sound piping systems we 
fabricate and erect for central stations and 


nuclear power installations. 
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FOR THE POWER PLANT 





Write for: Articles T-114, T-115, T-117 and T-127 
Spray Heater Bulletin WC-101A 
Tray Heater Bulletin WC-106 
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NGINEERS’ PREVIEW 


© NATIONAL LADDER MONTH 
is upon us April that ts just 
in case you hadn't noticed it. It is 
all hooked up with clean-up, fix-up 
and paint-up week, which also comes 
this month. The intention 1s to em 
phasize the importance of ladders, 
both in the home and in industry 
and, of course, to stimulate the sale 
of ladders. American Ladder Institute 
is putting on quite a Campaign, with 
prizes for people who sell ladders, 
and distribution of various publica 
tions on ladder safety, in coOperation 
with the National Safety Council 
Doubtless readers remember our 
article entitled How to Outlast Your 
Ladder, published in the Power 
ENGINEERING Handbook, December 
1955. Anyway, if you need the latest 
dope on ladders and ladder safety, 
write to L. Carter Watling, Chairman 
Publicity Committee, National Lad 
der Program, American Ladder Insti 
tute, 122 N 7 St, St. Louis 1, Mo 


© SOME YEARS AGO, it was 
quite the thing for newspaper col- 
umnists, radio announcers, drama 
critics, and others, to award “or- 
chids” to various individuals for 
an outstanding performance or 
book, or something of that sort. 
At that time the Engineers’ Previeu 
editor had the same habit — some- 
what corny, we admit — of award- 
ing a “carnation” every month to 
some manufacturer or other organ- 
ization for publication of an out- 
standing catalog or bulletin of 
some kind. It might be outstanding 
in appearance or outstanding in 
technical content, and frequently 
was both. 

If we were still awarding that 
carnation, we certainly would award 
it now to Sargent & Lundy, the 
consulting engineering firm, for 
a most admirable brochure they 
have published on the occasion of 
the firm's 65th anniversary. This 
is a 40-page booklet describing the 
full range of services offered to the 
steam-electric power industry by 
that firm. 

One of the outstanding features 
is a display of 31 full-color photo- 


graphs of various power plants 
designed by the firm during the 
past 40 years. A particularly inter- 
esting photograph shows the four 
original members of the firm be- 
ginning in 1891, and next to it is 
a color photograph of the present 
members. 

The color reproductions in this 
book are of the highest order, 
showing exterior and interior views 
of many of the important power 
plants of the country that engineers 
have seen or read about. If you want 
a copy of it, write the Engineers’ 
Preview Editor. 


© AN INTERESTING 
on hard hats was carried out recently 
at Standard Oj1l Company s refinery 


experiment 


at Whiting, Indiana 

One of the excuses given for not 
wearing hard hats was that they 
were too hot to wear in summer. To 
test the validity of this excuse, heat 
lamps were suspended above a hard 
hat and also above two types of or 
dinary hats commonly worn by the 
employees. Thermocouples registered 
temperatures inside the hats 

Here are typical readings obtained 
from the tests 


Outside Inside 


Peaked Cap 1125 110] 
Felt Hat 112] LOK] 
Hard Hat 110] SKI 


In every demonstration, the hard 
hat proved to be much cooler than 


the other hats tested 


© FIRST STAGE of delivery on 
eight giant hydraulic turbines to 
the St. Lawrence Power Project 
has been completed by the Eddy- 
stone Division of Baldwin-Lima- 
Hamilton Corp. All the draft tube 
liners — lowest sections of the tur- 
bines— have been delivered to 
the site of the Long Sault Power 
station. Installation of these liners 
is 50 per cent completed, Shipment 
of the next big pieces will begin in 
February. These next items will be 
the stay-rings and pit liners, 

A part of the power-generating 





system being installed on the St. 
Lawrence Long 
Sault dam at Barnhart Island, New 
York, the eight 
produce 120,000 hp when they are 


Seaway in the 
generators will 


completed in 1959 
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© HAGAN Corporation changed 
iis name to Hagan Chemicals & 
Controls, Inc, effective January 1, 
1957. At the 
sidiaries, Calgon, Inc, Hall Labora- 
tories, Inc, and the Buromin Co will 
be merged into the parent com 
Calgon and Hall will con- 
announcing 


same time, its sub- 


pany 
tinue as divisions. In 
the change, W. W. Hapgood, Ha 
gan president, said that the new 
name will better describe the com- 
fields of 


pany'’s activities in the 


and auto 


chemical engineering 


matic control equipment 
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of the department 
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1937 ceiving his 
engineering legre¢ from 
Tech. Juste prior to World War IL he 
Was a to supercharger work 
He served with the U.S 
Pacific from 1942 to 1945 and was dis 


charged a» a 


(halmers in 
ifter re mechanical 


(,eorvia 


sh eriie 


Army in the 


leutenant-colonel of 


artillery 
Allis-Chalmers 


1945, he was named engi 


Upon his return to 
im October 
research in the 
steam 1947 
he was transferred in a like capacity 
to the curbo-power development dé 


worked on the 


neer-in-charge of 


turbine department. In 


partment where he 


design of special gas turbine and 


steam turbine units 


In 1951 Emmert was placed in 





We Are Looking 
For Editors 


POWER ENGINEERING is expanding 
and will have openings for gradu- 
ate engineers in the mechanical or 
electrical field with a good solid 
background of operating, design, 
and construction experience. If you 
like to travel, meet people, learn 
of new developments, investigate 
new ideas, and if you have imagi- 
nation, ingenuity and tact, together 
with a reasonable command of 
English, you will find this interesting 
work. There are several openings 
on the editorial staff, but the im- 
mediate one has the following 
specifications: 

A graduate engineer from 45 to 
50 years of age, who has gone 
through a cadet or student engi- 
neer's course with one of the public 
utilities, spent a number of years in 
the operating department, two or 
three years in the power sales de- 
partment, and a number of years 
as power engineer with industrial 
companies, and who holds a pro- 
fessional engineer's license. 

Another opening could be filled 
by a graduate engineer about 30 
years old, with good grounding in 
engineering fundamentals, and 
particularly in heat power engi- 
neering. Subsequent to gradua- 
tion, he should have had several 
years of work in a utility or indus- 
trial power plant, or in an industry 
having diversified steam and elec- 
trical problems 

If you meet all or many of the 
above specifications and are inter- 
ested in the above jobs, send com- 
plete details of your education 
and experience to Editor of POWER 
ENGINEERING, 110 So. Dearborn St., 
Chicago, Ill. 











charge of the turbo-prop engine se 
tion, a post held until early in, 1954 
when he became engineer-in-charge 
of development for the steam turbine 
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engineer of the de 
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Bimpson, a 1917 mechanical engi 
neering graduate of the University of 
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© WISCONSIN Electric Power 
Co has placed a contract with 
Foster Wheeler Corp, for an addi- 
tional steam generating unit for 
Oak Creek Station. This steam 
generator will have a capacity of 
1,780,000 |b of steam per hour and 
will operate at 2425 psi, 1050F at 
the superheater outlet. The steam 
will be reheated to 1000F after 
passing through the first section of 
the 250,000-kw  Allis-Chalmers 
turbine, which the new unit will 
serve. 

The steam generator is scheduled 
for completion in late 1959 and 
will include combination radiant 
and convection superheaters, ra- 
diant reheaters, pulverized coal fir- 
ing equipment, and ball mill pul- 
verizers. 


has 


Railroad 
fifteen 


© UNION PACIFIC 


ordered a second group of 


8500-hp gas-turbine-electric locomo 


tives from General Electric Co. First 


group of 15 was ordered in November 


1955, delivery of which ts scheduled 
to start in July of this year 

Fleet of 25 smaller gas-turbine-ele: 
tric units rated at 4500 hp has been 
in regular freight service on Union 
Pacific for several years. Latest an 
nounced figures show that this rela 
tively small number of units is haul 
ing 10 per cent of U. P.'s total freight 
tonnage 


© PLOT OF LAND near Trenton, 
N. J., is being acquired by Public 
Service Electric and Gas Co as 
the site for a steam-electric 
generating plant. 

One 300,000-kw turbine genera- 
tor will be installed initially, to- 
gether with a boiler and auxiliary 
equipment for this unit. Station fuel 
handling and service facilities, and 
transformers and transmission lines 
required to integrate the new unit 
into the existing high-voltage trans- 
mission system will also be pro- 


new 


vided. 

The completed project will cost 
$72,500,000. 

Public Service is now building 
two new generating stations, one 
at Linden, and the other at Ridge- 
field, in Bergen County. These two 
plants will have an aggregate capac- 
ity of over 1,000,000 kw. 
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DE LAVAL 


BLAST FURNACE 
BLOWERS 


These two De Laval turbine-driven centrifugal 
blowers do a round-the-clock job in the 
McLouth Steel plant, Trenton, Michigan. Each 
has a rated capacity of 110,000 cfm of air; 
discharge pressure is 30 psig. Each is driven 
by a 12,400 hp, 2950 rpm De Laval steam 
turbine operating under steam conditions of 


600 psig, 825 F with 2” hg. 


De Laval compressors are designed individu- 
ally for each application to assure maximum 
efficiency and range of operation. Construction 


is rugged throughout. Casings and perfectly 





deliver 110,000 cfm each 


for McLouth Steel 


balanced rotors are built to take punishment 
All parts are precision made to limit gages 
Materials are selected which will best meet the 
particular conditions of corrosion, pressure 


and temperature. 


De Laval centrifugal blowers are built in single 
and multi-stage types to supply air in volumes 
up to 150,000 cfm for all classes of service in 
steel, gas and coke plants. The wealth of appli Send for 
cation experience acquired by De Laval over ; . 
the ovo assures a : orrect and economical Bulletin 0504 


solution to your blower problem 


ROB INANG Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 


816 , -” P 
It Nottingham Way, Trenton 2, New Jersey 
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> WHILE ON A TOUR with the ways known only to himself, arrived 
officers of the 78th AAA Missile at the Antiaircraft Artillery and 
U. S. Army, to the Red Guided Missile Center there to 
Canyon Proving Ground in New become the guardian of all missile- 
Mexico to witness the firing of a men 
Nike Editor The 
}INEERING was made a_ this ageless 
Ancient and Honor large, all-seeing eyes are unshaded by 
Qozlefinch. The eyelids or eyebrows. Thus the great 
presentation of the diploma certify bird always flies backwards to keep 
ing his membership in this exclusive the dust out of his eyes, and as a con 
made at Ft, Bliss sequence, the Nike is always posi 
February 26 b tioned at the correct attitude, 
Wood Having been exposed to the fleet- 
ing fragments of erudition in the ab- 
and lofty field of guided mis- 
too long to recount siles, our Editor is now entitled to 
on 6 July 1956 (that’ this fabulous bird’s protection. 
lyle for writing date the The Oozlefinch is at once the 
Oozlefinch, a legendary featherless fidant of generals, the protector of 
bird of the Coast Artillery Corps, Very Important Persons, and above 
awakened from his sleep of several all, the guardian, patron and mon- 
years, tucked a Nike in the crook strous mentor of modern artillery- 
his nude left leg, and traveling by men, 


sattalion, 


outstanding characteristic of 
bird is his eyes. These 


number of missiles, the 
of Power Ene 
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able Order of the 
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hl Paso, Tex on 
Major General Robert J 
Commander of Ft. Bliss 
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LD. Little 


build 


torte 
Arthur 
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significance it com 


tron computer that 
Co has announced it 
I couldn't help thinking when I saw The article, entitled Something 
N New Under the Sun the Cryotron, 
appeared in Power ENGINEERING’s 
August 1956 issue, pages 86-88. 


the story on VPage 1 of the 
featured 


that 


limes and in pots in sey 


eral other papers, your piece in 





> IN THE DECEMBER 1956 issue 
of POWER ENGINEERING, page 74, we 
indicated that reprints of the picture 
Engine Overhaul, are 


story, Gas 


available to those who wish to use 
them for educational or training pur 
poses. This sounds good to Roy C 
Jones, Jr., Supervisor of Maintenance 
and Operation, Bureau of Sewage and 
Refuse Disposal, Department of Pub- 
lic Utilities, in a city in Oregon. Mr. 


Jones comments further 


The article by Mr. Hagenmiller 
was very well done, and is right in 
line with the work I have been doing 
here in the training of our 
operators 

| have 
In operation 
at the annual short 
works operators 
believe I can use this 
in planned and 


local 


instruc 
maintenance 


been asked to give 
and 
chool for sewage 
spring, and I 
article as one 


tions 
next 
example controlled 
maintenance 
It is articles 
ome of the technical items, 
POWER ENGINEERING a must for my 
library. Your publication has 
he'p to me on many occasion 


uch as this, as well a 


that make 


been of 


> ALL WE HAVE to do is publish 
some costs of power plant fuel, equip- 
and 
’s readers bom 


ment, operation, maintenance, 
POWER ENGINEERING 
bard us with questions. Usually these 
can be answered only by the author. 
So when Reader John A. Holbrook, 
of a local hospital, sent the following, 
we passed it right along to Author 
Gilkison: 
The article, Estimating 
Plant, by Robert R. Gilkison, 
ENGINEERING, August 1956 
timely in refer 
have been 
In order to 
more 


the New 
Steam 
POWER 
issue, has been very 
ence to tudies we 
making in our hospital 
use Mr. Gilkison’s data 
pletely, we would 
following information 

1. Where is the plant located, or 
what is the approximate wage scale 
of the area? 

2. Does the 
57 cent per 
yas include 


some 


com 


appreciate the 


actual steam cost of 
1000 Ib 


depreciation, 


with 2 cent 


and if 0, 
what rate of depreciation? 

}. Does the $5.54 cost per lb of 
include the building? 
article is very 


team capacity 

In my opinion the 
worthwhile, 
useable information 


and covers a good deal of 


Here’s a part of what Gilkison told 


Holbrook: 


The plant i Fast 
tral Illinois, approximately 125 mile 
outh of Chicago. The wage scale in 
that locality is $3.00 per hour for an 
operator of 
power ji 


located in Cen 


plant, where no 
generated. The 


required to be a 


team 
electric 
operator 
licensed engineer, as Count) 
The plant is not unionized and the 
provided benefits and 


l not 
in Cook 


company ha 


continued on page 32 





One of a series. 


An Inside Peek 


at Steam Trap Capacity Ratings 


or... how to be sure steam heated equipment 


is o o 
Is fomse 


Ww YOU GET all through engi- 
neering a steam heated proc- 
ess equipment installation, its per- 
formance will depend on whether 
your steam traps will do what the 
catalog said. 

Now, in theory, if you know the 
size of a steam trap orifice, you 
can figure how much water can be 
pushed through it in a given time 
by a given steam pressure. But, in 
practice, this doesn’t work out 
The picture is scrambled by things 
like the choking effect of flash 
team and restriction of flow 


through the trap and piping 
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] Showing d flerence inn 
i cme of condensate discharged 
by a No. 216 trap u ith 2” p pe 
connections and a No. 213 trap 
with %4” pipe connections—each 


trap having '2” discharge orifice 











For example, Fig. 1 shows that 
a 12” orifice in a 125 psi No. 216 
Armstrong steam trap with 2” 
pipe connections will discharge 
7200 lb/hr condensate at 15 psi 
inlet pressure. Yet, a 42” orifice in 
a 15 psi No. 213 trap with 34” pipe 
connettions, discharges but 3900 
lb/hr at 15 psi inlet pressure. The 
difference: pipe friction. 

Thus, we see a need for investi- 
gating the basis for 


Unfortunately, 


Steam trap 
capacity ratings 
they are not all arrived at in the 
same way. If they are based on 
cold water tests, producing no flash 
steam, they are much too high 
Orifice tests are also too high be- 
cause they ignore pipe friction 
Calculations involving flow 
through-orifice formulae have 
never been known to be conserva- 


tive insofar as traps are concerned 


Armstrong Ratings 
Armstrong trap capacity rating 
are based on actual operating con- 
ditions, determined by hundred 
of tests. In these test 


at the steam temperature corres- 


condensate 


ponding to test pressure was used 
Restriction of flow caused by the 
choking effect of flash steam, a 
well as the back pressure created 
by flash steam and condensate, 
automatically were taken into ac 
count. Actual installation hookup 
were used, so that pipe friction in 
both inlet and discharge lines also 
was reflected in the result 

All this effort assure 
feeling that 


you the 
nice, comfortable 
comes from knowing a trap will 
leliver on the job the full capacity 


laimed in the catalog 


There is one more ingredient 


that needs to be tossed into the 
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to work the way it’s engineered 








Fig 2 Armstrong inverted 


bucket steam trap hardened 
chrome steel valve and seat 
stainless steel lever and bucket 


simple depe dable, long lived 








trap-sizing pot. This morsel is the 
afety factor—the required excess 
of trap capacity over calculated 
condensate load. It will be the sub 
iect of the next advertisement in 
this series. But, in the meantime, if 
you'd like to get the lowdown, ask 
foracopy of the 44-page Armstrong 
Steam Trap Book. It is a com 
plete guide to good trapping prac 
tice. It cover not only salety 
factors, but calculation of con 
densate loads and trap selection, 
installation, troubleshooting and 
maintenance. Just call your local 
Armstrong Factory Representa- 
tive, or write: Armstrong Machine 
Works, 8104 Maple St., Three 


Rivers, Michigan. 


Qe ARMSTRONG 


STEAM TRAPS 





why engineers 


IN THE AIR... 


These Gun-Pakt Joints in overhead line 
are some of 22 Yarway Gun-Pakt 
Joints installed at a large Southern 
hospital. 


UNDERGROUND... 


Yarway Gun-Pakt Joints installed in 
manhole of new steam distribution line of 
large Eastern utility. 12 Gun-Pakt Joints 
12” and 18” are installed in this line; scores 
of other Gun-Pakts up to 24” are used 

by this utility. 





go for Gun-Pakt Expansion Joints 


@ Engineers go for Yarway Gun-Pakt Expansion Joints because 

NO SHUTDOWNS. With Gun-Pakt Joints when new packing is needed, it is added under 
full steam pressure, right on the job—no unpacking, no shutdowns, no service interruptions 
FEWER JOINTS NEEDED. With Gun-Pakt Joints you need fewer joints per length of pipe line, 
with traverses up to 12” single and 24” double. 

LONG SERVICE—NO METAL FATIGUE. Gun-Pakt Joinis give long, trouble-free service life 
no fatigue failures. 


LOW MAINTENANCE. Maintenance records show the costs for servicing Gun-Pakt Joints are 
very low. One utility reports only 65 cents per year per joint—another reports less than 
half that. 





Leading institutions, central heating stations and industria! plants ‘go for Gun-Pakt”’ again 
and again. Write now for latest bulletin EJ-1914. 


A few typical users of Yarway Gun-Pakt Expansion Joints 


UTILITIES INSTITUTIONS INDUSTRIAL PLANTS 


Detroit Edison Company Central Heating Plant Ford Motor Co. of Canada 
Washington, D.C. 


Georgia Power Company General Motors Corp. 
slaware C ty ya) 
Delaware Coun y Pa (Buick Division) 


Ohio Ex Cc an} 
hio Edison ompany Prison 


Rochester (N.Y.) Gas & Electric Co. yy y Hospital & Cornel! General Motors Corp. 
Pacific Gas & Electric Co Medical Association (Oldsmobile Division) 


Philadelphia Electric Co Purdue University Westinghouse Electric Corp. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES 


GUN-PAKT EXPANSION JOINTS 
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Progress Report 


2,000,000 Ib/hr 


View looking upward in the reheater 
section, showing the 126-ton steam 
drum being raised into position 
Shipped completely fabricated from 
Foster Wheeler's Mountaintop, Pa 


plant, the first of the two steam 38) tts 
a ee 


drums arrived on the job-site on May , Ty candied 
Yt eS atm bine 
; } 


28, 1956 and was raised into position 
on June Ist . 
‘ ‘ 

i J ° ’ ow vw, s 

; ° we é 
‘ ee to 
Reheater section showing steam drum, 
headers and hangers in place, looking up 
ward from 7th floor level. 


Reheater section steam drum suspended 
in approximate position for final location, 
viewed from upper level 





on World’s First 


STEAM GENERATOR 


Record-shattering FW steam generator 
for Detroit Edison’s River Rouge Plant 
will deliver 8,620 btu per hele for 
320,000 kw Unit No. 3 


HE first steam generator ever designed to 
‘la 2,000,000 pounds of steam per 
hour is now well under construction at Detroit 
Edison’s River Rouge Plant. This huge FW 
steam generator, for 320,000 kw Unit No. 3, 
will also be one of the most efficient and eco- 
nomical units ever built. With a heat rate of 
8,620 btu per kwhr, it will produce a kilowatt 
of electricity from less than % lb of coal! 

Designed for a pressure of 2700 psi, with 
2450 psi and 1050F at the superheater outlet, 
it includes reheat facilities for resuperheating 
the steam to 1000F after it has passed through 
the initial stages of the turbine. 

This single-unit FW steam generator con- 
sists of two separate sections, each containing 
a radiant superheater. All of the convection 


superheater surface is located in the “super- 
heater section” and all of the convection re- 
heater surface, in the “reheater section.” Fir- 
ing of the reheater section furnace is controlled 
to maintain LOOOF reheat steam temperature, 
while the superheater section furnace is fired 
to maintain primary steam pressure. Primary 
steam temperature of 1050F is controlled by 
condenser-type desuperheaters. 

The photographs included here show prog- 
ress in the erection of this history-making FW 
steam generator at the River Rouge plant. This 
outstanding installation is another example of 
Foster Wheeler’s ability to meet the most ex- 
acting requirements of modern power plant 
operation. Foster Wheeler Corporation, 165 


Broadway, New York 6, N.Y. 





reer 


NEW YORK e LONDON e PARIS e ST CATHARINES, ONT, 


Foster Wheeler's Construction Superinten- 
dent H. A. Shouse and Field Materials Co- 
ordinator A. K. Broome inspect radiant 
wall tiebacks 


»* 
View of economizer space of the super- Reheater section economizer, also viewed 
heater section, looking downward from the from 9th floor elevation during construc- 
9th floor level. tion. 
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How Gyrol. Fluid Drive meets all 


CONVENTIONAL FEED Pump Drive | 





MOTOR BOILER FEED PUMP 





Of all power-plant auxiliaries, the boiler feed pump con 
sumes the greatest single segment of invested power. lo 
release more of this power to consumer lines, powet plants 


of all sizes are controlling feed water flow by speed regula 
driven by a constant 


Aus ARY POWTER 


ARRANGEMENT 





TRANSMISSION tion through Gyrol Fluid Drive 
speed prime mover, 


Gyrol Fluid Drive offers several specific advantages: 

1, It saves power over the entire operating range by elimi 
nating wasteful throttling by valves 

2. Fluid Drive’s adjustable-speed feature permits reduction 
in pressure — resulting in further power savings 
It reduces wear on bearings, and other vital pump parts, 
by letting the pump operate at speeds that fit boiler 
demands 

4. With Fluid Drive, paralleling of pumps is simplified 
Change-over from operating to standby pump is quick 
and easy 
Quiet operation is inherent in the design of Fluid Drive, 
since a “cushion of oil” is the means of energy trans 





mission, 








TYPE VS CLASS 4 TYPE VS CLASS 2 


@ adjustable speed control 


TYPE VS CLASS 6 
@ adjustable speed control 
@ 250 to 12,000 horsepower . 
@ speeds to 3600 rpm 7 


@ adjustable speed control 


100 to 2500 horsepower e 
speeds to 1800 rpm @ speeds to 1800 rpm 


1 to 800 horsepower 








requirements for feed pump control 


Regardless of station size, arrangement, or prime mover, 
you get the advantages of power savings, reduced pressures, 
and quiet operation with American Blower Gyrol Fluid Drives 


MAIN TURBINE _ FEED PumpP prRivE 


TURBINE GENERATOR FLUID DRIVE 








Already in the construction stage is the use of Gyrol Fluid 
AUXILIARY POWER SYSTEA Drive for main turbine feed pump drives on some of the 
ARRANGEMENT largest generating units yet projected 

MAIN HIGH= VOLTAGE TRANSMISSION _ For example, two of these stations will each drive, through 
a 12,000-hp adjustable-speed Gyrol Fluid Drive, the main 

feed pump from the high-pressure turbine, Full) boiler 

; 

, capacities will be supplied by the single 5-stage pump, each 

delivering 6330 gpm against 6400 feet total discharge head 


MAIN — . : 14 
—aiem ft 5 a we | when operating at 3510 rpm with feed water at 563° I 
why 
SENERATOR . I | as Each pump requires an excess of 11,000 hp, and will be 
AUX MOTOR 8B r 


C 


driven from the generator shalt through an adyjustable-speed 
~ Gyrol Fluid Drive 

In your plans for expansion, why not discuss the advan 
tages of Gyrol Fluid Drive with an American Blower engi 
neer, His knowledge of this application in modern power 
plants may prove valuable to you, Call our nearest branch 
or write: American Blower Division of American-Standard 
Detroit 32, Michigan. In Canada: Canadian Sirocco products 


Windsor, Ontario 








Division of Amertcan-Standard 


For more data circle 509 on Post Card 








“By installing Fusetron Fuses... 


We saved from ‘165 to *225 
worth of solenoid coils a year 


and reduced down-periods’’ 


£0. O'HATNICK, CHIEF ELECTRICIAN 
FRANK KNEELAND PLANT, UNITED ENGINEERING & FOUNDRY CO. 
PITTSBURGH, PA, 








Wr. O'AHatnich continues... .''The solenoids 


on the hydraulic clutches of our horizontal boring mills would 
sometimes stick or slow down when dirt got into the oil. 


*‘When this happened, the tap D. C. solenoid coils wouldn't be 
pulled in far enough so they would burn up. 

“Each coil cost about $15 and with 12 to 18 of them burning up 
every year it didn’t take long for this to add to a considerable 
amount of money. 

“And even more costly were the production losses that resulted 
from these shutdowns. 

“With hope of reducing these expenses, we decided to indi- 
vidually protect the 72 solenoids in use with 3/10 ampere Fusetron 
dual-element fuses. 


“In the next 3 years only 2 coils burned up. 


“We had other favorable experiences with Fusetron fuses that 
convinced me they can make a plant more effective. 


“That’s why, upon being transferred to our Frank Kneeland 
Plant, I made a study to see where Fusetron fuses can be applied 
to help us reduce operating costs.” 


: Here’s why 
Fusetron dual-element 
Fuses protect solenoids, 


coils and transformers 
against burnout. 


By installing the proper size Fusetron dual- 
element fuse, a solenoid can be protected. The 
Fusetron fuse will not open on the operating 
surge but will open in time to protect, should the 
heavy y current continue too long for any reason 


A transformer or coil, likewise, can be pro 
tected because the long time-lag of the Fusetron 
fuse permits it to hold all normal current surges 
and harmless overloads — yet it will open to pre- 
vent burnout on any dangerous overload. 


All you need to protect Coils, ‘Transformers or 
Solenoids against burnout is a Fusetron fuse plus 
a fuse block or a BUSS fuse holder. 


On voltages up to 125 the same dependable 
protection can be provided with a proper size 
Fusetron plug fuse or BUSS Fustat. 


FUSETRON FUSES DO MORE THAN 
PROTECT SOLENOIDS AGAINST 
BURNOUT ... They Provide 10 Point 
Protection 1. High interrupting capacity — protect 
against heaviest short circuits. Have proven on tests to 
open safely on circuits set to deliver in excess of 100,000 
amperes, 2. Protect against needless blows caused by 
excessive heating — lesser resistance results in cooler 
operation, 3. Protect against needless blows caused by 
harmless overloads, 4. Provide thermal protection — for 
panels and switches against damage from heating due 
to poor contact. 5. Protect against waste of space and 
money — permit use of proper size switches and panels, 
6, Protect motors against burnout from overloads, 7. Give 
DOUBLE burnout protection to large motors — without 
extra cost, 8. Protect motors against burnout due to 
single phasing. 9. Moke protection of small motors simple 
and inexpensive. 10. Protect co'ls, transformers and 


solenoids against burnout. 


Write for bulletin FIS. 


FOR LOADS ABOVE 600 AND UP TO 5,000 AMPS 
+ + +» USE BUSS HI-CAP FUSES! When coordinated with 


Fusetron fuses they will not open ahead of the fuse nearest 


fault. 
Write for bulletin He Qa 


Play Safel install FUSETRON dvol 
element Fuses and BUSS Hi-Cap Fuses 
throughout entire Electrical System! 


BUSSMANN MFG. CO. Div. of McGraw Ediwn 
University at Jefferson, St. Louis 7, Mo, 
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ERIE CiTy- 


For Future--- 
Stoker Firing 


@ Now it’s possible to obtain the advantages of completely 
packaged gas and oil fired steam generators and still provide for 
future stoker firing. Erie City VL’s are designed as a true 
package with furnaces properly proportioned and arranged 

for easy conversion to stoker firing. 

These Erie City VL type package steam generators are 
arranged for either forced or induced draft operation and are 
shipped shop assembled with brickwork installed. Controls 
and Burners are piped, wired and mounted 
and remember Erie City package boilers are Factory Fire 
Tested prior to shipment. All this ready for your basic service 
connections plus having a boiler designed for the future 


installation of an Erie City stoker. Write for Catalog SB-433D 


2 Cddldliowal Ufité Tow Luaialled 


@ When American Synthetic Rubber Corporation 
of Louisville, Kentucky modernized its steam 
facilities, they turned to Erie City Packaged 
Power. Installed there are three 25,000 pounds 
per hour VL type packaged steam generators 
complete with Erie City steam atomizing 
combination gas and oil burners 

and arranged for the future installation of 


Erie City Underfeed Stokers. 


ERIE CITY IRON WORKS: 2 2. 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS ©* PULVERIZERS 





AK wt Viti — 


PACKAGED BOILERS 


4 


“5 








> 
ists 


ar 





@ Investigate the advantages 
obtained through the purchase 
of complete, modern steam 
generators by Erie City Iron 
Works. No division of respon- 
sibility — one manufacturer 
builds all the component 
parts—each part designed 
and engineered for max- 


imum efficiency. 
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How to get maximum combustion 
efficiency... measure both 
combustibles and oxygen 


Simultaneous measurement of both oxvgen 
and combustibles is needed to obtain optimum 
combustion, No instrument that measures only 
one of these two interdependable factors can 


vive you the full information necessary. 


Now, Bailey offers two units, each giving a con- 
tinuous and simultaneous double chec k on 
combustion efliciency: a permanent analyzer- 
recorder which records both factors on a single 
chart; and a new light weight, portable unit 


which indicates both factors. 


Both instruments measure: (1) excess air—re- 
gardless of the fuel or combinations of fuel 
being burned, (2) mixing efficiency of your fuel 
burning equipment by showing per cent com- 


bustibles in the flue gas. 

















ZONE OF MAXIMUM 
COMBUSTION EFFICIENCY 








TOTAL AIR - PER CENT 


Maximum Combustion Efficiency is secured by keeping the sum of Excess Air 


Both units are designed to increase efficiency 
in the furnace operations of the steel industry, 
on glass tanks, cement and lime kilns, ceramic 
and refractory kilns, steam boilers and also on direct and 


indirect-fired furnaces in the metal processing industries 


lo pre vent your money from becoming waste pas. look 


For portable use — 
HEAT PROVER Analyzer 


The famous Cities Service 
HEAT PROVER analyzer 
is now Bailey built and 
sold. Weighing only 25 
pounds, it is a self-con- 
tained automatic analyzer 
including a sampling tip 
and hose plus a thermo- 
couple for temperature 
measurement, 

Instrument dials are dual 
range for greater accuracy 


and sensitivity. 


Loss and Unburned Gas Loss to a minimum. To do so by the direct method sim 
ply measure both oxygen and combustibles in flue gas. 


into these two efliciency provers. A Bailey engineer 
will be glad to give you details or write us for product 


specifications, 


For permanent installation 
Oxygen-Combustibles Recorder 


The Bailey Oxygen-Combus- 
tibles Analyzer-Recorder 
coordinates both records on 
one chart. These records 
enable the operator to heep 
fuel burning equipment per- 
forming continuously in the 











zone of maximum combus- 
tion efficiency. xeess air 
may be reduced to the point 
where combustibles begin 


to show. 


instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD ° 


CLEVELAND 10, OHIO 


in Canada—Baliey Meter Company Limited, Montreal 
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Heat and wear-resisting stainless steel yoke 
nuts in Vogt Valves give longer trouble-free 
service. We have proved this in our own 
“Torture Chamber,” under constant and accel- 
erated testing, as well as in tough service 
applications. They are made from a special 
stainless steel alloy having excellent bearing 
quality, matchless strength, and a melting 
point of approximately 2700°F, 

The rotating gate valve yoke nut design, 
illustrated, has flats for a tight fit with the 


foe rr TUNE ABS 
JAMB NUT FOR STEM 


FLAT FOR 
BROACHED 
HANOWHEEL 


COUNTERBORE 


SECTION THRU. 
YOKE NUT 
FOR GATE VALVE 


square broached hole of the handwheel. Non- 
rotating yoke nuts, for globe and angle valves, 
are of the same superior design and quality, 
Vogt GP Valves are available in a complete 
range of sizes from 14” to 2” and rated 800 
pounds at 850°F, and 2000 pounds at 100°F, 


Adv. No. 6 in a series describing the features 
of Vogt GP Valves, 


Write For Your FREE COPY of Supplement 
No. | to Catalog F-9. Address Dept. 24A-FPE 


HENRY VOGT MACHINE CO. 
P.O. Box 1918 —Lovisville 1, Ky. 
Cleveland, Dallas, 


SALES OFFICES: New York, Chicago, 
WwW. Va., Cincinnotl, 


Philadelphia, $1. Lowis, Chacleston, 


DROP FORGED STEEL 








VALVES 
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1954 


BANNER 
: 6h 


COMPARATIVE YEARLY BOILER SALES 


600,000 7, 1700 psi, 1000 F. Reheat 1,000,000 7 , 2075 psi., 1005 F. Reheat 


1956 sales of Riley central station and large industrial 
type boilers were the highest in Riley history. Contrib- 
uting to this outstanding sales record is the unusual 
acceptance of the comparatively new Riley TURBO 
FURNACE, a unique design that provides solutions 
to a number of problems associated with the economics 
of fuel utilization. 





A large percentage of Riley’s 1956 sales was to former 
customers that are completely satisfied with the con- 
tinuity of operation, high rates of efficiency and de- 
pendability of Riley units purchased in the past. One 
prominent chemical producer ordered ten large 
boilers from Riley bringing its total number of Riley 





1,550,000 7, 27125 psi., 1005 F. Reheat 
TURBO FURNACE 














250,000 7, 1025 psi., 905 F 500,000 +, 1425 psi., 950 F 

















Is 


‘? 














500,000 +, 1726 psi., 1005 F. Reheat 1,050,000 7, 1725 psi., 1005 F 1,200,000 77, 2125 psi., 1005 F. Reheat 


YEAR FOR rittY! 


units to thirty-six, with a total steam generating 
capacity of 12,775,000 pounds per hour. 

Most Riley units sold in 1956 include Riley Fuel Burn- 
ing Equipment: Flare Type Burners, Riley Directional 
Flame Burners (with TURBO FURNACE units), Riley 
Intertube Gas/Oil Burners, Riley Pulverizers, Riley 
Spreader Stokers with Traveling Grates or with new 
Riley Oscillating Grates. 

With today’s fuel economics playing such a vital role 
in the selection of your steam generating equipment, 
you can rely on Riley for the solution to virtually any 
conceivable fuel situation. 











IMustrations depict typical designs of Riley Central Station Units 


975,000 % , 1750 psi., 1005 F. Reheat 
TURBO FURNACE 


A survey of your plant by a consulting 
engineer could show ways of making 
surprising savings in your power costs, 





Motor CYfroulltOn 
WORCESTER, MASSACHUSETTS 


id Sales Offices Worces f York, Philadeipt Buffalo, Pittsburgh, 
ds Cleveland, Detroit ‘ nnati. Charlotte, New Orleans, Atlanta 
St. Louis, Ka ton, Denver (Englewood 
Portland. Seattle 





350,000 +, 1650 psi., 1005 F. Reheat 
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USES against 8cale 


in Virtually any re 
Waters. 


and Corrosion 
circulating 
tails on Nalco 
fit your particu. 


Test rod from 

woter treated 
» Call your Nalco with the Nales 
tive, or write Method shows 
ctive film and 
m from an 


For de 
Treatment to 
lar 8ystem 

Representa 
direct. alee 


ic limits Biven here. 
if your System should have 


Nalco 82 


Y to get 
System. Fu 


NATIONAL ALUMINaTE CORPORATION 
6224 West 66rh Place 


the Certain, low-cost Protection of The 
ll data o 


n Nalco 82 in free Bulletin 68. 


Chicago 38, illinois 
” Canada: Alchem Limited, Burlington, Ontario 


Applied Science 
ustry through Practical 
++ Serving Ind 
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—SHELPFUL BULLETINS 


LUBRICANTS 
101 Valve Lubricant — Bulletin V- 


220, 12 pp, provides detailed lubricant se- 
lection data, including information on 80 
new lubricants. Discusses such topics as 
functions of a lubricant, forms and ty pes ol 
lubricants, and methods of lubricating 
Characteristics of various types of lubni- 
cants are tabulated on a chart, and lubri- 
cation equipment is described. Meter and 
Valve Div., Rockwell Mfg. Co 


102 Compressor Lubricant — I’y- 
draul AC, a fire- and explosion-resistant 
fluid developed specifically as a lubricant 
lor air compressors 18 the subject of Tech 
nical Bulletin 0-133. Physical properties 
and instructions for the conversion of 
compressors to its use are contained in the 
bulletin. Organie Chemicals Div., Mon- 
santo Chemical Co 


PUMPS, COMPRESSORS 


Industrial Pumps An 
table for determining horsepower, 
capacity and head for vertical pumps is 
included in 12-pp Bulletin 1100. Also con 
tains sectional views, material specifica- 
tions, schematic application drawings, and 
Important pump 
Bowler 


103 


to-use 


Cus) 


photos of installations 
features are illustrated. Layne & 


Pump Co 


104 Air Cooled ¢ om pressors — Bul 
letin AC-15, 16 pp, shows a complete line 
of small, air-cooled compressers for in 
dustrial, and other use. Both one- and 
two-stage compressors are covered, with 
working pressures ranging from 85 to 175 
psi. Complete specifications for each model 
are given and two charts one for figur 
Ing COMpressor needs and another showing 
estimated air consumption for 30 shop jobs 
are printed. Gardner-Denver Co 


105 Air Compressors — This 
solidated data sheet lists '4- through 20-hp 
single and two stage air ¢ OMpressors Com 
plete specifications are presented in tabu 
lated form. Brunner Mfg. Co 


con 


VALVES, PIPING, FITTINGS 


106 Bronze and Steel Valves — 
Catalog 200, 80 pp, describes company # 
bronze and steel valves, including globe 
ingle gate Flocontrol and other types 
ipplicable to power, petroleum, chemical 
ind general industry installations. engi 
neering data such as material specifica 
flow charts, temperature and pres 
sure ratings are included. The catalog is 
profusely illustrated with photos, cutaway 
views and dimensional drawings. Manning 
Maxwell & Moore, Inc 


107 Hydraulic Valves Entitled 
“High Pressure Hydraulic Valves,” this 
&-pp brochure lists and describes 24 differ- 
company’s valves for hy- 
draulic systems, ranging from 1500 to 
20,000 psi. It covers check valves, stop 
valves, operating valves and special pur 
poses types. All similar valves are listed 
under single headings, and sizes availablk 


tions 


ent styles of 


1957 


working pressures and type of metal con 
struction for every valve indicated. R. D 


Wood Co, 
108 Bronze Valves Bulletin DH- 


25 describes solder end and silver-braze end 
bronze valves in gate, globe and check 
designs. Also included are physical char 
acteristics and other details. R-P&C Valve 
Div., American Chain & Cable Co., Ine 


109 Air Valves — Catalog V-1035, 8 
pp, introduces three new models to com- 
pany’s line of 4-, %- and !»9-in. air valves 
These four-way valves are available as 
single solenoid, or for foot or cam opera- 
tions. Features of these valves are listed 
and dimensional drawings included, Cata 
log also shows other models of air valves 
and includes price list. The A. Ik. Allen Co 


110 Underground Pipe Conduit 
Bulletin 9156, 12 pp, covers essentials per 
taining to underground pipe conduit. Con 
struction and installation of the conduit are 
detailed and results of strength tests and 
complete specifications are included, as 
well as photos of typical installations, 
dimensions, and design suggestions. Porter 
Hayden Companies 


111° Tin-Lined Piping, Valves 

Bulletin 139 describes company’s line of 
tin-lined pipe, fittings, line valves, faucets 
and accessories developed to protect 
distilled or adel water from me 
tallic contamination. Purified water may 
be piped throughout an entire building 
from point of origin to point of use, bulletin 
with tin-lined piping and 
Barnstead Still & Demineralizer Co 


states, ACCES 


SOTLCS 


112 Flared Tube Fittings — Cata 
log 3410, 52 pp, presents company’s Triple 
lok tube fittings, made in brass, steel 
stainless steel, and aluminum, in a variety 
of shapes including new swivel nut type 
and straight threaded fittings with O-rings 
for new SAE straight thread boss. Fully 
illustrated with photos and dimensional 
drawings, catalog discusses general features 
and includes pertinent engineering data 
The Parker Appliance Co 


113 Hose Couplings Bulletin 115 
§ pp, describes and illustrates heavy duty 
high pressure hose couplings. Covers appli 
cation in conveying high pressure air 
steam, gas, hydraulic and liquid anywhere 
in construction, mining, petrol um and 
general industry. Capacity and size data 
included. Le-Hi Div., Hose Accessories Co 


INSTRUMENTS, CONTROLS 


114 Guide to Automatic Controls 

Described in this 56-pp Catalog 857 on 
automatic controls are some 100 items, all 
featuring hermetically sealed mercury 
contacts. Catalog lists controls for single- 
stage pressure, two-stage pressure, dif 
ferential pressure, single-stage tempera 
ture, two-stage temperature, liquid level 
and mechanical movement. Also shown are 
relays and a mercury switches. I¢ 
trol, with accompanying description, sp 
cifications and data can be located by a 
dual index. The Mereoid Corp 


wh con 


115 Electric Temperature Control 

How to select proper controls for heat 
ing and ventilating systems in today’s 
schools and institutions is discussed and 
illustrated in non-technical language in 
lé-pp Booklet F 7773. Illustrated with 
photos and diagrams, the booklet covers 
the control of convector systems, direct 
fired warm air systems, zone systems, unit 
ventilators, and the application of control 
centers, Barber-Colman Co 


116 Pneumatic Control Stations 
Kight-pp Bulletin 1031 deseribes new auto 
manual pneumatic loading stations of the 
non-seal type. The mechanisms are suitable 
for use as components in combustion con 
trol, feed water regulation, pressure-reduc- 
tion systems, desuperheating stations and 
other regulation and control duties in 
steam power plants. Both standard size 
and miniature devices are deseribed 
Copes-Vulean Div., Blaw-Knox Co 


117 Pneumatic Computing Relay 
Four-pp Product Specification P00-3 
describes features, application, and operat 
ing characteristics of a computing relay for 
pneumatic control systems. Explains pro 
portional, reset, and rate control actions 
and provides equations of computing ac 
tions. Bailey Meter Co 
118 Oil-Tight Pushbuttons I! 
lustrated in full color, 30-pp Publication 
I. L-178 presents company’s line of oil tight 
pushbuttons, indicating lights, selector 
switches, Roto-Push buttons, covers and 
enclosures and ACCORBOTICS All mode ls are 
pictured along with selection charts, order 
ing information, Dimensional data in 
cluded. Compactness, flexibility, durabil 
ity and neat appearance of the push but 
tons are discussed, Cutler-Hammer, Ine 
119 Guide to Push Buttons How 
to select right push button for every appli 
cation is told in 32-pp Catalog 5606 A, 
covering oil tight and general purpose push 
buttons, pilot lights and accessories, Pro 
vides description of components and com 
plete units, dimensions, cam action and 
schematic diagrams. Furnas Kleetrie Co 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 139 and 140. 











120 Meters, Valves, Regulators 
Catalog C-5000 Rey 8, 28 pp, include 
photo-illustrated descriptions of the re 
cently introduced telapilot with power 
yilot loading by remote control and the 
euseoen, a light, compact, efficient air 
operating valve lubricant gun. The catalog 
also includes revised specifications. Meter 
and Valve Div., Rockwell Mfg. Co 


121 


Fahrenheit 
equivalents are 
temperature conversion chart 
side illustrates, by 
demonstration, the easy reading qualities 
of company’s thermometers with glass red 
reading column. Moeller Instrument Co 


Conversion Chart — Tables of 
and Centigrade temperature 
presented in this handy 
Ite reverm 


means of animated 


WELDING, MACHINE SHOP 


122 For Notching Tube Pipe 
This 24-pp catalog describes production 


7! 
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Welding Electrodes 


ELECTRICAL 
124 Motor Selection 
App t ; 
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rs — - 133 Cable Insulation 


126 Voltage Kegulators 


tig ‘ 


Vaintenance 
hue Ma 


Switchgear 


Load, Frequency Control 
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Circuit Breakers 
if i le ritw 


130 


Desig ma 


Current-Limiting Reactors 
j mil tion data on current 
or " le 1 l6-pp 
s line of RM 
iIn-concrets 
mid below 
vyeights are given 
hhh Peoria 
classes 

boca tions 
provick 


em expan 


Electrical Connectors 


or relere tur 


131 


132 On Meter Buying 
leter Buyer Bu 
iy) O4 py i ! 

water 


et 


ipplies 
diagram 
electric ¢ 


hotos u vied. Crener 


Bulletin 


11061 it 25-pp bool et explaming the tour 
i 


riost mi methods 1 ) Pin appiving 
tor 


lage 


Panel Wiring 
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lechniques 
! method 


merutior or electri 
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Bullet 


pment «ool race 


HEATING 


Improved Space Heaters — >) 
tin 564 introduce the Cour 
duced 


»dburn ga 


craft 
light 
ition gas and light 
mponents are di 
urge Tawa 
d ope 


drawing 


pace 
non-deserat 
> 000 to JOO 

ta feed 
re rated 


MATERIALS HANDLING 
138 Screw Conveyer Components 


I 2180 descrbes related 


le 


vided to com 


line, 


bearing equipmer bemg 


man ¥ ecrew conveyor component 


| 
Low starting friction and free-rolling ac- 
r 


these ball bearing components are 


liscussed. Techs i] data or 
ipplication of Quik-Link conveyor screws 


ion ol 
selection and 
trough ends and ha provided, as 
ire “get over and arou xamples of how 
drive-end wre ms in be solved 


Link-Belt 


139 
2454 


tion of features of comp 


: 


Chain Book 
i complet prese nts 


ul « LXS roller 


Liong with appl ition and selection 


Bushed Roller 
16 pp, contain 


ehain 


information. Chains for power transmission 
ind for conve 

ittachiment 

Dimensions 


laut nehided 


1 40 Rotary 


Sheet DVe ce 


Feeder 


eriniat 


141 Motor Scraper 


gineering, constructio ‘ perating lea 


t es of compan otor = or large 
MIS-L104 
Augmenting text 1 t ul and 


tration i { ‘ gn and 
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METALS 


142 Corrosion Resistant Metal 
Power engineers concerned with problem 
osion mie { emperature service 
benefit) from e technical data in 
ASL No. 2 nd ASI 0. 286 
285 offer ort tion eom 
} 


ind ASI 


SOUS 
ehemica i ‘ ( nige Specie 
tions, me welding char 
wteristi } 


Wileox ¢ 


143 On High Temp Problems 

Reprint TR-544 vers high-temperature 
problem ren lant The report 
cLiscuss inal it irious 
illo ' | ical and physical 
reaction et ter nder various 
temperature il nvironment 


The Babcock & W 


COOLING, EXCHANGING 
144 Refrigeration Unit — Bulleti: 


1100-1895 announce hermetu 
reimgeration nit Ty 1OO- to 5OO-tor 


entritu 


t ' 


i ged ret i ir condi 


toning requirement vhere 
chilled s information ot 
nd specifies 


omponent par 


tions. Worthingt« 


145 For Generator Cooling 
Il we e-pp Bullet 1200 ! ent devel 


reclinns 





PROOF POSITIVE... 


of SINCLAIR Diesel Oil Superiority! 


This is actual photographic proof of the superiority of Sinclair Diesel Lubricants. On 


the left is a truck engine sump in which an ordinary oil was used. The clean sump on 
the right reflects conditions when a Sinclair Diesel Oil, SUPER TENOL, was used. 
This same top quality lubrication performance can be expected from all Sinclair 


Diesel Oils... because Sinclair has the exact oil to match your engine’s requirements! 


Sinclair RUBILENE”® — These high viscosity 
index oils, refined by Sinclair's famed Phetone 
Process, have a long history of outstanding per 
formance and are extensively used in stationary 
Diesel power plants today 


Sinclair RUBILENE HD — These high viscosity 
index oils contain additives which provide excel- 
lent detergent — dispersant properties, oxidation 
resistance, bearing corrosion prevention and anti- 
foam qualities. They are especially suitable for 
stationary Diesels as well as the higher speed 
Diesels used in industrial plants 


Sinclair GASCON® —These naturally detergent, 
straight mineral oils are recommended for slow, 
medium and high speed Diesels where carbon 
deposits, engine cleanliness and easy, low temper- 
ature starting is important 


Sinclair GASCON HD ~— Heavy duty detergent 
type oils compounded with selected additives to 
provide extra detergent dispersant properties, 
bearing corrosion prevention, Oxidation resist- 
ance and anti-foam characteristics. 


Sinclair TENOL®, SUPER TENOL and TENOL EXTRA —A series of heavy duty, detergent — dispersant 
type, high viscosity index oils refined by the Sinclair Phetone Process. Recommended for all high speed 
automotive fleet Diesel engines, and for some engines of late design in stationary, portable and marine 


service. All three series contain varying degrees of additive concentrations necessary to give outstanding 


performance no matter what the service condition under which your Diesel operates 


For further information about Sinclair’s trouble-proof Diesel lubricants, see your Sinclair Representative, 
or write Sinclair Refining Company, Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


There's no obligation. 


DIESEL OILS 
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COOLING TOWER POWER 


is most efficiently utilized by 


Marley 


Multi-Blade Aerfoil Fans 


Founder-Member 


Cooling Tower institute 





Marley fans are unexcelled for the job of converting 
applied power to actual cooling performance, but the 
qualities that make them positively distinctive are ultra- 
smooth operation and long-life durability. It requires 
MULTI-BLADE and AERFOIL—to 


point out the characteristics that produce these stand-out 


just two words 


advantages. 

Watch a 22-foot, 12-blade Marley fan operate; listen 
to it operate. The customary “huff and puff” pulsation 
of large fans is not there. There is no structure-shaking 
vibration. The result? Longer life for speed reducer, 
drive shaft, fan cylinder and structure. That is the mullti- 
blade advantage. 


The Marley fan is inherently rugged and durable. Each 


blade is a single casting, a rigid, homogenous unit of 


specially selected aluminum alloy that retains its aerfoil 


shape permanently. Marley fans never develop tip-sag or 
service flutter. The design completely eliminates weld and 
skin cracks, imperfect laminations and 


rivet failures, 


internal corrosion 


All machine operations on Marley blades and hubs are 
carefully quality controlled. Blade surfaces are protected 
by a double-coated baked plastic finish. Each fan is bal- 
anced at the factory and match-marked for field assembly. 


Owners of towers of all types and makes are moderniz- 
ing their equipment by changing to Marley Multi-Blade 
Aerfoil Fans 
with present equipment. Write for Bulletin FH356 and 
get the complete story of modern design applied to cool- 


often after side-by-side comparative test 


ing tower fans 


The Marley Company 


Kansas City, 
Missouri 
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or heating services in chemical process and 
other industrial plants. The Griscom- 
Russell Co 

146 Heat Exchange Surface — Ad- 
vantages and applications of Thermo- 
Panel Coil — a plate coil heat exchange 
surface that takes the place of pipe coils in 
industrial heating and cooling processes 
are described in Bulletin 257. Technical 
data included. Dean Thermo-Panel Coil 
Div., Dean Products, Inc 





. . Outstanding Among 
This Month’s Catalogs 


147 Propeller Fans Pictorial 
Bulletin FM-2345, 24 pp, describes de 
sign and fabrication of heavy-duty pro- 
peller fans and related package units 
Covers various types of power root 
ventilators, water coolers, heat pump 
installations, dual condenser 
and evaporator packages, fan assem- 
blies for dry coil condensers, air washer 
and serubber installations stainless 
steel equipment for corrosive conditions 
and others. Sizes, « ipacities and con 
struction data given. Buffalo Forge Co 


services 


148 Substation Library 
publications comprising a Unit Substa 
tion Silver Anniversary Technical Li 
brary are available to qualified power 
engineers. The publications are: “ Distri 
bution Substations in System Plan 
ning,”” GER-1L15I Keonomical Size 
Substations for 12-ky Distribution, 
GER-1299; “Converting a Radial to a 
Primary Network Distribution Sys 
tem,”” GER-1313 Master Unit Sub 
stations and Their Relay and Control 
Arrangements,’’ GIOT-2528; “Integrat- 
ing Substation and System Planning 
Requirements to Reduce Over-all Sys- 
tem Investment,’ GIT-2577 Twen 
ty-Five Years of Progress in Unit Sub 
stations,’ GIeZ-1865, and U se ol 
Handbooks for Substation Planning 
Purposes, ’ GEZ-1867 Completes cle 
tails of distribution systems are pre 


seven 


sented, along with engineering data 
photos, diagrams. General Klectrie Co 


149 For Maintenance Construc- 
tion Materials for industrial main 
tenance and construction are described 
in this 20-pp catalog, including brick 
work caulking, masonry dampproofing 
rubber expansion joint materials, mas 
onry exteriors, concrete admixtures, col- 
orful conerete floors, and concrete coat 
ings. Descriptions of the products, as 
well as uses, specifications and applica- 
tion information are included in the 
catalog. A. C. Horn Companies, Div 
Sun Chemical Corp 


150 industrial 
dustrial and other 
scribed in detail in this 24-pp catalog 
Applications of the various types of 
me are detailed, as well as con- 


Silencers In 
silencers are de 


si 
struction features and installation. Di- 
mensions, design principles, photos of 
typical applicat ions, and other data on 
industrial silencers are included. Kittell 
Muffler & Engineering Co., Inc 











OTHER EQUIPMENT 


152 Insulating Oil Purification — 
Bulletin 10-107 describes centrifugal in- 
sulating oil purifiers designed to keep in- 
sulating oil free of water and sediment 


PO WER ENC SINEERING 





Traveling Stocking 
and Reclaiming 


Coal Handling Tower 


OF WELDED DESIGN 
a Mead -Mornison development 


All connections in the main structure of this tower, both shop 
and field, are welded. The cantilevers employ riveted connections 


and are fastened to the main structure by means of rivets. 


This modern design is typical of Mead-Morrison pioneering in 
developing stronger and more economical material-handling 
equipment. Write for complete information on Mead-Morrison 
Towers and Bridges for coal, ore and other materials. 
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Coal is brought to the plant of 
a large West Virginia steel mill 

in cars which dump into a 
digging pit alongside the Mead- 
Morrison tower. Unloading of 
the cars is aided by a car shakeout 
suspended from the side of 

the tower 


The tower digs coal from the 
trough and delivers it to the 
near-side stocking pile at the rated 
capacity of 915 tons per hour, 
and to the far-side stocking pile 
at the rated capacity of 610 

tons per hour 


The tower also reclaims coal 
from the scorage piles to the 
receiving hopper in the tower at 
the rated capacity of 765 tons 
per hour from either pile 


Included in the Mead-Morrison 
equipment are a 6) ton light 
weight grab bucket and automatic 
rail clamps to protect the 
structure in a high wind, Ad 
justable voltage is used for the 
hoist, close and trolley moons, 
and constant voltage for the 


propelling motors 


MEAD-MORRISON 
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AC Series 
capacities to 
800 TPH 


Reduction 
OTe) Me od —) a Re) s a 


WC Series 
capacities to 


90 TPH 


the Best Answers"... 


Coal Sample 
Crushers 
capacities to 
2000 Lbs. 

Per Hr. 


Otel asl- Mi imelas American 


Ring Coal Crushers 


#In a recent independent survey, it was 
found that American Crushers reduced over 61,000,000 
tons of coal at a parts replacement cost (including 
standby parts) of less than 1/10th of 1¢ per ton 


THERE CAN BE NO BETTER PROOF OF AMERICAN QUALITY! 


WRITE for Literature on These Crushers 
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Explains how these purifi york and 
gives complete dimensions, capacities and 
specications of 

nienlels Alea 

installation The 


153) Mechanicai Pa kings 

lar mechanical packings used on many ay 
plhieations in industrial, power and proces 
ing plants are listed in this ilustrated 
folder. Covers shaft packings, valve stem 
packings, rod and plunger packings, pistor 
packing, gasketing, also Teflon packing 


lexrock Co 


154 Guide to Firebrick — Bulletir 


551, 8 pp, describes company’s complet« 
line of firebrick, high alumina and special 
Corindon brick for applications in boilers 
incinerators, iron and steel furnaces, ce 
ment and lime plants, glass furnaces, pulp 
ind paper plants cerTamiu maces and 
others. Technical data, pyrometric cone 
equivalents fusion points hot load 
strengths, linear change, panel spalling 
loss, porosit ind average chemical com 
position of various brick types are included 


Ju France fefractornies Co 


155} Glass-Protected Stacks Sev 
eral installations of Permagla mokestacth 
ire featured in &pp Bulletin SS-202 The 
show these tach in use in brewerles 
smelters, manufacturing plant How these 
stacks are protected inside ind = outsice 
igainst corrosion is told in detail, and their 
long-run econom stressed. Process 
Equipment Div., A. O. Smith Corp 


156 Pressure Filters Publication 


6322 gives details on large volume, horizon 
tal pressure filter or use in industrial 
plants, institutions, others. Deseribes oper 
ition, control, filter bed matenals, design 
features, available accessories, Also shown 
are drawings of rious arrangements of 
two-, three d four cle inits. Coet 


rane ¢ orp 


157 Spray Type Desuperheater 

Product Specification M55-1  deserib 
design installation, and t pu il ppl ition 
of high ¢ ipacit lnst-acting spra type 
steam desuperhe iter Dimensions ure 
provided, together with helpful ordering 


information. Kail Meter Co 


158 Laboratory Coal Crushers 

Better testing and small seale reduction 
with laboratory crushers for coal sampling 
is the subject of illustrated bulletin 15; 
Crushers deseribed have capacities trom 
600 to 2,000 Ib per hr, depending on model 
coal, and degree of fineness req ured, Sev 
eral types of sampling discharge hopper 
und rifle splitters are illustrated. Americar 


Pulverizer Co 


159 improved Flat Belt — The 


belt irives 


ust i new concept in 
deseribed in this &pp brochure. Tells how 
this reinforced flat belt combines the grip 
of leather with the strength of plasti 
Provides design an | informa 
t re Tit i electior 


tion on the bel 


data. J. 1 
160 Weather § ngineering The 


role of modern weather sciences in solving 
industrial problems olf production, market 
ing and distribution as well as plant loca 
tion and design is told in a 20-pp brochure 
Weather Engineering for Profit Docu 
mented by actual case histories o 
it clisclisses 


f weather 


service to man industries 
growth of industrial weather services and 
type of engineering studies, interpretive 
forecasting and weather modification sery 


ice offered, Weather ¢ orp. of America 
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B&W Kaocrete Refractory Castables 


withstand punishing ashpit service 


Continuous or intermittent 


high velocity water jets for ash re- 


moval, rakes and shovels - 


are responsible for the heavy abrasive 


and erosive attack on ashpit linings. 
But you can cut the frequency of main- 
tenance and expensive relining jobs 
by using heavy-duty refractory cast- 
ables which can be poured or gunned 


in place. 


Specially designed for ashpit service, 


BAW REFRACTORIES PRODUCTS: 


sprays, 


- all these 


B&W Alimul Firebrick ¢ 


B&W Kaocrete D has the strength 
and hardness needed to stand up under 
severe has un- 


these conditions. It 


usually high resistance to abrasion, 
erosion and spalling. Widely used in 
all types of boiler ashpit hoppers and 
slag tanks, Kaocrete D has proved its 
economy and durability. Where abra 
sive and erosive conditions are less 
severe, B&W Kaocrete A will give sat 
isfactory service. 


B&W 80 Firebrick 


@ B&W Junior Firebrick @ B&W Insulating Firebrick @© B&W Refractory Castables, 


Plastics and Mortars @ 


B&W Silicon Carbide 


Your local B&W Refractories Engi- 
neer will be glad to give you com- 
plete details on the performance of 


these B&W Refractory Castables. 


Bulletin R-40 which 
B&W Kaocrete Refractory 
Castables for lining ashpits. 


BABCOCK 
« WILCOX 
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Twin Strainers 


ct 


? 

4; \ 
s ) 

Twin is in SEP 


“trouble-free” 
clean liquids 


Phat’s why Elliott Twin Strainers are 
so widely used by power plants and 
mdustry Phey protect EXPENSive 
licgunel handling CqQuiprine nt by strain 
my licguscls - without ite rrupting thre 
flow. Shifting the 
stramer basket 


plished easily by turning two valve 


flow from cine 


to another is accom 


wheels Removing and dumping the 


strainer basket ts simple. The result 


STEAM TURBINES « MOTORS « GENERATORS 


the chance of objectionable solids 
gumming-up the works is eliminated. 
Phe Elliott 


includes Single 


Strainers in sizes ranging from | 


strainers also 
Self-Cleaning 


? 


line ol 

and 
to 
24”, and with straining perforations 


from 34" down to fine wire mesh. 
For further details contact your local 
Klhott District Office or write Elliott 


Company, Jeannette, Pa. 


N 


DENSERS « CENTRIFUGAL COMPRESSORS « TURBOCHARGERS « TUBE CLEANERS « STRAINERS 
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What They Tell Us 





continued from page 6 


an annual bonus plan that so far 

has prevented any appreciable turn- 

over in personnel. 

Steam cost of 57 cents per 1000 lb 
with 2'4-cent gas includes deprecia- 
tion, as part of the annual burden 
charge carried by power department 
cost for production of steam required 
by the plant process. 

Total burden charge is 11 per cent, 
and depreciation is allocated at 4 
per cent of the total dollar invest- 
ment in the plant. 

The $5.54 cost per lb of steam 
capacity includes the building. How- 
ever, the building is, for the cost sys- 
tem of an industrial plant, classified 
as “‘housing’’ and consists mainly of 
a structural steel frame, with ma- 
sonry wainscoting approximately 4!4 
ft up, and with a rubberized corru- 
gated siding for the balance of the 
height of the walls to the roof line. 
This plant has an interior insulation 
board attached to the siding above 
the brickwork. 

If you are making an analysis of 
your utility costs for the hospital, 
I would suggest that in order to 
establish a basis for your cost struc- 
ture, you must prepare an appraisal 
of the investment that exists for the 
production of the various services 
supplied to the hospital. 

This total amount will then be the 
sum to be used for your annual 
burden charge make-up. It is stand- 
ard practice to take 11 per cent of 
this amount for your first item of 
the annual operating costs. The result 
will represent your taxes, insurance, 
interest, and depreciation, as a part 
of your operating costs on an annual 
basis. 

The total of the remaining cost 
items, fuel, labor, and electric power 
required to produce steam, water, 
treatment of water, sundry supplies, 
all on an annual basis, should be 
added to the burden charge. Then 
the total amount of your maintenance 
cost for a year should be added to 
this sum. 

Total steam in pounds produced 
during the year’s operation should be 
tabulated and divided by the total 
operating cost, to arrive at your cost 
of steam per 1000 Ib. 

Editor’s Note: Remember that it 
isn’t always possible to give all the 
information available, for a reader’s 
company policy may restrict it. We 
have much other correspondence on 
this article that we cannot publish. 





WOULD YOU LIKE TEAR SHEETS? 
Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue— Editors. 
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Up-and Up-and Up-Go POWER DEMANDS 
IN TEXAS 


industrial ve 
nthe south bank 


Neches River, near 
. Canmont, lexa 
During 1956 the installation of an outdoor unit comprising a 
turbine generator with a capability of 111, kilowatts, a F 


pounds per hour boiler and associated water cooling tower was completed 
at the Neches Power Station of Gulf States Utilities Company. A second 
such unit is due for completion In 1996. 


These are the seventh and eighth units at the Station 


which first went into operation in 1926 with a single 20,000 kilowatt 
generator and two 1,630 horsepower boilers. The present capability of 


the station is 376,000 kilowatts and 3,000, pounds of steam per hour. 


The initial installation and all subsequent additions were designed 


and built by Stone & Webster Engineering Corporation. 


Write or call us for information as to how out experience may 


be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC, 


Houston San Francisco Los Angeles Seattle 


New York Boston Chicago Pittsburgh 











WHY CHESSIE’S RAILWAY IS FIRST IN COAL 


a 
% ier 


Deister Table for washing slack is an example of the up-to-date methods employed by 


SUPERIOR COAL. Thi 


producers on the C & O to give you the highest quality and performance in the type of coal best suited to your needs 


Superior coal means lower ultimate cost 


; with ample power 


SUPERIOR SERVICE. Chesapeake and Ohio operates the world’s largest fleet of coal car 


to move them. By its prompt repair program C&O keeps more than 99%, of these cars in good order. And C&O’s new 


car reporting system can give you the exact location of any car on C & O lines at any time 


! leliveries of top quality coals, contact coal producers 


For dependat 
on the C&O. And if you need help in meeting your own partic lar fuel 


R. ¢ Riedinger General Coal Traffic Ma ger, 


requirements, write to 
Terminal Tower, Cleveland |! 


Chesapeake and Ohio Railway Co 


Chesapeake and Ohio 
Railway 


BITUMINOUS COAL 


Ohio 


WORLD'S LARGEST CARRIER OF 
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POSITIVE PROTECTION 


AT ANY PRESSURE... 
specify Consolidated 


Get protection you can be sure of whatever your working pressurt 
Specify Consolidated Safety Valves. Thousands of installations, in both 
large and small steam generating plants, attest to their complete reliability 
under all types of service conditions 


Many Consolidated Valves, with bronze body, are widely used for steam 
air and water service; many more are installed in power plants as auxili 
aries to Consolidated Steel Safety Valves. The cast iron and steel type: 
are proving their dependability daily on low boiler: those 
operated at super-critical pressures. The five different Consolidated Valve 

pictured here are representative types but the line is so complete, proper 


pressure and 


selection is no problem 


Consolidated Safety Valves are ruggedly built for long service life. Each 
type incorporates the fewest possible working parts for greatest efficiency 
Precision craftsmanship assures positive, tight closing after operation 
Through skillful engineering, valve adjustment and maintenance are 
made simple and easy. All these essentials contribute to outstanding per 
formance, safety and economy 


Just send us details of your particular service requirements and you will 
receive correct valve recommendations. O1 
write for Catalog 700A 


CPE! 


MAXIFLOW. Cast Carbon Steel or 
Cast Alloy Steel. A safety 


with the greater discharge capacity 
and shorter blowdown demanded by 
high pressure, high temperature 
steam generators. Sizes; |! 
4 Pressures 
peratures: up to 


ELECTROMATIC. Carbon Steel or Alloy Steel. An ele: 

trically actuated relief vaive for boiler service. Operable 

automatically, manually or cut out of service by setting 

remote control switch. Supplements spring-loaded safety 

conserves power and increases efficiency of 
steam generating piants. Sizes: 21” 
through 14 Pressures: up to 2500 
psi. Temperatures: up to 1100° F 


valve 


vaives 


oO POPP PPP eee PREP EEEP EEE CEC eee Cee ee ee ee 


through 
up to 2500 ; Tem 


1050° Ff 
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s*.* ** eeeee eee eee eee eeeee 


TYPE 1551. Cast Bronze Body. For 
package type and fire tube boilers 
air tanks and other classes of un 
fired pressure Sizes: “% 
through 3”. Pressures: up to 300 psi 
Temperatures: up to 450° F 


vessels 


TYPE 1511. Cast Iron Body. An ali 
purpose safety valve for steam gen 
erator service. Cuts cost per pound 
of steam discharged. Sizes: 114% 
through 6”. Pressures: up to 250 psi 
Temperatures: up to 450° F 


TYPE 1415. Cast Steel Body. For 


water tube b rf 
fired fire tube b ers 


mechanically 
accumulators 
and pipe 
ugh 6”. Pres 
Temperatures 


unfired pressure vessels 
Sizes: 2” thr 
sures: up to 900 ps 


up to 900 


lines 
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In Canada: Manning, Maxwell & Moore of Canada, Lid., 


CONSOLIDATED © 


MARWELL 


tnt wane 
Naseer 


A product of 
GAUGES 


HANCOCK 


INDUSTRIAL INSTRUMENTS ASHCROFT 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS 
, BOX’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS 


7 
5} 
3 MAKERS OF ‘AMERICAN 
? 


AND 


ee 
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Galt, Ontario 


rW VALVES 


MANNING, MAXWELL & MOORE, INC. srRatrFoRD,. CONN 


CONSOLIDATED 
VALVES, Wateriown 
Danbury & Strattord 
OTHER 


SAFETY VALVES 


Mass 


AMERICAN 
CONSOLIDATED 
SHAW 

Mich 


Conn 


LIFTING 


and Inglewood, Calif 


SPECIALTIES Muskegon 











Ric-wil offe.s WORLD WIDE 


Sewice for Prefabricated Piping Systems 


Over 75 field offices, both national and international are at your disposal 
on any project dealing with prefabricated piping systems. These field 
representatives offer on the spot assistance in planning, delivering and 
installing underground or overhead piping. A Ric-wil representative 
will be glad to discuss plans involving steam, hot water or oil distribu- 
tion lines and he represents the world’s largest supplier of prefab- 


ricated piping systems 


For the name of your nearest representative or the catalog covering 
the Ric-wil line, call or write the home office 


Quality Piping Systems 
. of Exceptionally High Thermal Efficiency 
SINCE 1910 


pacrasmicareco INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 


IN CANADA. THE Ric-wil COMPANY OF CANADA LIMITED 
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VERSATILITY 


is the word for this pair of shop assembled 
Wickes Type-A Steam Generators recently in- 
stalled at St. Coletta School, Jefferson, Wiscon- 
sin. One unit is coal fired, the other uses oil. 
if one of the required fuels is not available, 
the other can be used, thanks to the ability of 
either unit to meet the required demands. 
George H. Volk was the consulting engineer 
and the Thomas E. Hoye Heating Company 
handled necessary completion details. 
Type-A units are engineered for pressures up 
to 1000 psi, steam temperatures to 750°, and 
sustained steam production up to 60,000 
pounds per hour. 








‘i i 
WICKES BOWERS? = 


WRITE TODAY FOR BULLETIN 56-1 


THE WICKES BOILER CO., DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


¢ SALES OFFICES: Albuquerque, N. M. © Boston « Buffalo « Charlotte, N.C. « Chicago + Cleveland « Dallas 


RECOGNIZED QUALITY SINCE 1854 
Los Angeles * Memphis * Milwaukee * New York City * Portland, Ore. © Saginaw 


Denver ¢ Detroit « Fort Wayne,Ind. * Houston « Indianapolis « 
Salt Loke City « San Francisco « Springfield, lil. « Tulsa * Washington, D. Cc. 165 
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How perfectly simple 

=—this Fast’s Coupling 

with purely mechanical 
flexibility! y 


Shad 


<<, 











tL hAMAAL 


tron betw 


For 35 years the most positive, de- 
pendable means of coupling ma- 
chines to their power source 
Fast’s Couplings have no parts sub- 
ject to repeated bending, tension or 
compression. Because there is no 
metal-to-metal contact, there is no wear—in fact, 
many Fast’s Couplings in use for over 30 years 
show no signs of wear when disassembled! No 
leather, plastic or rubber oil seals. Lubricant 
film distributes pressure over a considerable 
area, diminishing localized stress at pressure 
points on the load-carrying teeth. Perfectly 


simple? Yes .. . and foolproof! 


For coupling catalog, technical advice or assistance from Koppers field 
engineers, write: KOPPERS COMPANY, INC., Fast’s Coupling Dept., 3704 


Scott Street, Baltimore 3, Maryland. 


THE —— PASTS y s - 


METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. + BALTIMORE 3, MD 
This Koppers Division also supplies industry with American Hammered Industrial Piston and 


Sealing Rings, industrial Gas Cleaning Apparatus, Aeromaster Fans 
é Products Seld with Service 
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BRUNER 
INDUSTRIAL WATER SOFTENERS 


WATER SOFTENERS & PLLTERS 





FAMOUS-BARR BUILDING A in Northiand Shopping Center, at Jennings, near St. Louis, Mo 


Consulting Engineers: Ferris & Hamig, St. Louis, Mo 

Architect: Russell, Mullgardt, Schwarz & Van Hoefen, St. Louis, Mo 
Consultants: Marx, Flint & Schonne, Chicago, Ii! 

Piumbing Contractor: Thomas J. Sheehan Co., St. Louis, Mo 


ARE FREQUENTLY 


COMMUNITY HOSPITAL. Indianapolis, Ind 

Engineer: J. M. Rotz Engineering Co., Indianapolis, Ind 
Architect: Daggett, Naegele, Daggett, Inc., Indianapolis, Ind 
Piumbing Jobber: Crane Co, Indianapolis, Ind 


BY LEADING ENGINEERS ——Piomoins conractr' Frey fron nana, 
FOR IMPORTANT Se PE iS ie. me 
INSTALLATIONS! 


Bruner Industrial Water Softeners are meeting the needs of 
these important installations and in many other public and 
private buildings in all 48 states and seven foreign countries. 
They range from small laundries, schools, motels and resorts to 
huge hospitals, hotels, factories and atomic energy plants. 
Automatic Bruner is proud of its customer service — famous for product 
ee performance 

Bruner softeners, filters and other water conditioning 
components are available from stock in many types and sizes. 
Custom installations are fabricated to exact specifications. 
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Today’s 


| C-F STANDARD BOILERS 


bring new standards of economy and reliability 






























If you need steam from 4,000 to 120,000 pounds per hour — or high- 
temperature water for heating or process applications — one of these 
versatile C-E Boilers will give you economical, standout performance. 

Collectively, they offer you an exceptional diversity of choice. A brief 
consideration of the features of each will help you “pin-point” the 
design characteristics best suited to your situation. And remember: 
While they are standard in design (which means lower first cost and 
proven performance ), they are still fexible enough to be easily adapted 
to your exact requirements. 

Of course, Combustion Boilers are available in other 2-drum designs 

for capacities up to 350,000 Ib of steam per hr ... for pressures to 
1375 psig ... for temperatures to 960 F.... for any fuel or method Pre ae 
of firing. 

Please feel free to call upon us for further detailed information 
Catalogs of each of the units shown here are available upon request 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y 
Canada— Combustion Engineering Superheater, Ltd., Montreal 


STEAM GENERATING UNITS; NUCLEAR REACTORS; PULVERIZERS, AIR SEPARATORS & 
FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 


C-E Vertical-Unit Boiler, Type VU-55 


Capacity—from 50,000 to 120,000 Ib of steam per hr. 
eeeeer 
The VU-55 Boiler is available in five sizes and is 
designed for three pressure ranges — 250, 500 and 
750 psig. These units can be equipped with a super- 
heater to provide temperatures up to 750 F. Either 
a tubular or a regenerative air heater is available. 
VU-55 Boilers are designed for the pressure firing 
of oil or gaseous fuel and require no induced draft 
fan. They are equipped with tangential burners and 
tangent tube furnace walls to assure a level of per- 
formance which compares favorably with modern 
utility practice. The VU-55 Boiler is bottom sup 
ported, requiring no supporting steel structure. The 


absence of exterior ductwork permits a smooth, 





streamlined exterior which is both attractive and 









practical 
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C-E Vertical-Unit Boiler, Type VU-10 
Capacity—from 10,000 to 60,000 Ib of steam per hr. 


The VU-10 is available in nine sizes for operating 
pressures up to 475 psi superheat to 200 F in 20,000 
60,000 Ib range for solid, liquid, or gaseous fuels 
This boiler is a completely standardized design adapt 

able to many conditions. It is bottom-supported and 
needs no outside supporting steel. It operates efficiently 
over a wide range of output, and is easy to operate and 
to maintain. All parts are easily accessible for inspection 
rhe VU-10 is a complete unit — boiler, furnace, setting, 
fuel-burning equipment, controls, forced draft, heat re 

covery equipment (if desired). Regardless of fuel, the 



































same general cross-sectional arrangements of drums, con 
vection bank and furnace wall cooling is used. Uniform 
design through each transverse section assures even 


water level in the drum and uniform expansion 
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C-E Package Boiler, Type VP 


Capacity—from 4,000 to 40,000 Ib of steam per hr. 


This completely shop-assembled boiler is available in 
fourteen sizes for operating pressures up to 500 psi 
for pressure firing of liquid or gaseous fuels. The VP 


Boiler has more water-cooled area per cubic foot of 


furnace volume than any other boiler of its size and 
type. The large lower drum — 30-inch diameter — per 
mits a simple, symmetrical tube arrangement greater 
water storage capacity easy access for washing down 
or inspection. A low speed centrifugal fan which is ex 
ceptionally quiet in operation is standard equipment 
The simple baffle arrangement results in low draft los 

simple soot blowing no dead pockets high 
heat absorption. The VP is enclosed in a reinforced, gas 
tight, welded steel casing, and shipped completely as 
sembled with firing equipment, fittings and forced draft 
fan. For foundation, it needs only a simple concrete slab 


The New C-E LaMont Controlled 


Circulation Hot Water Boiler 
Capacities up to 200,000,000 Btu per hr. 


For those applications where high temperature water 

has inherent advantages over steam and there are many 
the C-E La Mont HT Boiler has numerous points of 

superiority. Among the more important of these are 

1. Complete control over HT water movement in both 

system and boiler 

2. Low pressure loss is inherent so no separate boiler 

pump is required 

3. Pressurized operation with oil or gas means no induced 

draft fan imple stack 


4. Single-pass design has no baffles—low draft loss—cleaner 


bosler 

5. More efficient heating surface can be arranged because 
of positive, controlled circulation 

6. Other features ich a steel enclosed setting few 
headers, all accessible—any fuel, oil, gas or coal. For 
to 500 psig and temperatures to about 470 Fk 


pre ssures 
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Correct Lubrication in Action... 


| Re-Machining of Crank 





i oD 
i : 
; « 


— 


e] ired, forged 
re & Steel Corpo- 
irvest forging com- 

»rcove»rs 


ivvest and most 


‘Mebil] GOCONY MOBIL 


Leader in Lubrication for over 91 years 











in the Forging Industry 


shaft Pins Eliminated 


-*30,000 SAVED! 








One of many ways Erie Forge & Steel Corporation has cut 
production costs over *100,000 through the heip of Socony Mobil 


At Erie Forge & Steel Corporation, where the A Mobil lubrication engineer analyzed the opera- 
world’s largest crankshafts are produced, equipment tion recommended a special Mobil cutting oil. 
Rough finish trouble disappeared, resulting in savings 
of $30,000 in one year. This one saving alone more 
than paid for the plant’s annual cost of lubricants, 


This is Correct Lubrication in Action—the on/y pro- 


and methods are constantly scrutinized for ways to 
increase production and reduce maintenance costs. 
Plant records show how Socony Mobil has helped. 
For example: During machining of Diesel crank- 
shaft pins, metal particles welded to cutting tool tip. gram that combines 91 years of lubrication knowledge 
This excessive build-up resulted in rough finish of 
pin surfaces. This necessitated re-machining of up 
to 18 crankshaft pins a day your operating costs? 


with the most experienced lubrication engineers and 


quality products Why not find out how it can cut 


This complete cost-cutting service can be yours! 


tion is put into action, Here are some of the ways this 


After a Mobil representative thoroughly analyzes your 
program benefited the Erie Forge & Steel Corporation 


plant’s lubrication needs, a program of Correct Lubrica- 


Continuous research and product de- Experienced engineers—Mobil engi 

velopment ~Socony Mobil products neers work closely with plant per- 

are continually improved . . . new sonnel... can call on years of practi 

products developed to meet industry's cal experience to cut plant production 

latest needs. A new Mobil extreme- costs. At Erie Forge & Steel Corpora- 

pressure gear lubricant was recom- tion rams on hydraulic presses had to 

mended for Alliance 75-ton cranes, It be repacked every two wecks due to 

cut wear under overload conditions . . . high-temperature operation. Recom- 

prolonged gear life . . . saved $1,500 in mendation by Mobil engineer greatly 

labor and material cost. extended packing life . . . cut labor 

costs... saved $20,000 in four months. 
. Periodic product analyses—This serv- 
World's Greatest Lubrication Knowl- ice provides a thorough check on 
edge—Since 1866, Socony Mobil has lubricant and machine performance 
worked with every type of industry, .. can detect trouble before it reaches 
on every kind of machine operation. the serious stage. Analyses of samples 
This vast experience enabled Mobil to taken from central coolant system at 
suggest a cleaning method to Erie Erie Forge indicated bacterial contam- 
Forge that eliminated monthly dis- ination. Steps were taken to arrest 
mantling of hydraulic and circulating condition, thus avoiding shutdown of ali 

systems... saved $49,719 in four years. boring and sawing operations. 


A proved program to reduce 


Correct Lubrication 22 reser os 


M CON 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PRT ROLE 
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Mir, ni rise 
hime 


Allis-Chalmers 
Turbines Give You 


Thrust-bearing 
type hydrogen 
shaft seals 
. 
Modern Design 
Features 





CUTAWAY VIEW of 16,500-kw unit 
shows the development of impulse 
turbine design for larger ratings. 


Here is the turbine 
rotor for one of the 
16,500-kw units now 
being built. For this 
850-psig, 900-F AIEE- 
ASME turbine, rotor 
shaft and wheels are 
of integrally forged 
construction. 


Concentric generator stator 
with flexible core support 











Production 
up to 16,500 Kw 


NEW Large WA-Series Turbines Offer 


Advanced 
a Design Features 


Tew WA-Series steam turbine-generator units 
now being manufactured include the 10,000- 
kw NEMA standard rating as well as 12,650-kw 
and 16,500-kw AIEE-ASME preferred standard 
condensing ratings. The 16,500-kw units have 
hydrogen-cooled generators. 
Incorporated in the design are time-proved 
labyrinth steam sealing, removable external 


Motor-driven 
turning gear 


Simplified 
Installation 


AIEE-ASME 
* and NEMA Ratings 


glands, high chrome alloy steel buckets and noz- 
zles, reliable governing system, and unit shipment 
and installation — plus additional large turbine 
and generator features. 

To get MORE information on economical, 
dependable units 2000 kw and larger, call the 
nearest A-C district office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wis. 


Fabricated steel 


exhaust end casing 


MINIT 


Centrifugal, shaft-mounted 


main oil pump 


CHALMERS. 
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CONSTRUCTION NEWS 


Birmingham, Ala. \ ‘ Co, Alabama Power 
i ling, be suthorized a budget of $47,000,000, for « 
md improvement of ompar generating 
ubetations, distribution lines and othe 
rT 1057 bn $30,500,000 

1056 d is the largest in the company’s histor 

program World War II has repre 

I than $441,000,000 


capacit 


lrom 


higet mm up 

Kprear wires 

ented ani . met ‘ more 
Pine Bluff, Ark. Arkan A & Light Co, a subsidias 
Middle South Utilities, Inc, has announced a ma 

1 impr program for 1057, with an estimated budget 

$14.770, 000 This i an excess of $5000 00 


get Compan onetruction program ¢ 


or expansion 
enment 
ipproximate! 
or en 
he expenditure of $0,550,000 on the expar 
rituition network $2 402.000 on power tranesmissior 
445.000 on general construction wo nel &170_008 


ron ot the 


proven ntin generating statio 


Wilmington, Del. Delaw OM & Light Co, 600 
farket St. ha uthori $28 .000,.000 to be 
d reo tructio inp I compan woilities in the com 
item this pro 

Power 


Delawa 


Station 
Jovember of tl ‘ 
1 S80 000-4} Indian River 
1957 na 
Additional 


tribout 


rougl 
1058 


u al 
ig il 


1057 


San Francisco, Calif 
Vlarket St, hae authorized a major expa 1 bind get 
S100 000,000. an ter lnet veur eXpPansion Costs oO 
than $45,000,000 or 


deratle part ofl this amount 


ind improvements inp plant ind systen 


ning = imere ed generating capacit power substations 
mission line ind other operating facilities, Compar has 


ocd projected planes in the future for the addition of 
V5 OO | tenme-oler 


Pittsburg Power P i C‘ontra 


trv generating wnt fo if 
ount one rn 1960 and 
the other in TOOL, em vi | iy now tn operation in 


rrnappeat tem 


St. Petersburg, Fla Florida Power Corp, 101 8 Fifth St 
mnounced plat for a& major expansion and improvement 
ogram © ompan electric generating and = distributing 
ilities through 1957 to cost in exes of $33,587,000. This 
rt of a STOOLOODOLOOD « pansion program previou 
i Approximate! $14.000.000 
fa new 120,000-1 


toy by comple dt 158 at an estimated cost o 


dbnow imit econd ve 
ol gener 


iting tatiot 
$220 000) OK 
ee Pe ee ty ) ive ml 


liatribnitio nes 1 out $1.200.000 for i 


Other ! 1957 expansion budget iuneluck 
stmt subetations su 


MM CMD 


‘ prabpotune 


Atlanta, Ga “" in Power ¢ Mliectric & Ges Ruik 

stibvmncdinat ol i outhern Compat Wilmington, Del 

i budget for 1957, of $51,000,000 
Cornapoal lo finanes the constructs 


ent purchase of the 


nounced a co 

irwest in the hi 

programs ated pe CGieorgia Ve 
A ( ro oriula *owe! orp, compan 
of S20 000.000 

“i about $2,400,000 


facility im othe 


Laight 


power 


peerating 


1220 Idaho St 
$20,000,000) by 


Boise, Idaho Idaho Vo 


ranged financing in the amour bored bomen 


proceeds of which will be uses ip or extensions and improve 


ments in power plants and system, including transmission line 


power st betations and other operating facilities 
rithentitn 


Jackson, Mich. Consumers Power Co, has 
expansion and improvement 
$05 000.000. a record for the 


mayor program lor 


ipproxtmately ompan 





$64,000,000 has been allotted for electri department projects 
including plans for increasing generating capacity by 18 per cent 
or a total of 2,033,000 kw. A new 156,250-kw steam-electric 
generating unit at Muskegon will be placed on line early this 
ear and a similar installation under construction at Bay City is 
scheduled for operation by late 1958. Work on new Bay City 
Power Plant # heduled for comple tion by late 1959 will continus 
is planned Some $20,000,000 will go expansion and 
improvement of local electric facilities in the 61 counties in the 


toward 
Michigan service area 


Newark, N. J. Public Service & ] lectnice Co, SO Park Place, 
has budgeted a record expenditure of $130,000,000 on new con- 
struction for 1957. Utility plans to install 3,000 miles of wire 
6,200 distribution transformers, 8,200 street lights, 11,500 poles 
ind 28.000 electric meters to serve this number of new power 
Included in the budget are plans to install 280 miles 
30,000 new gas meters 


customers 


ol gas lines tor 


ipproximatel 

Binghamton, N. Y. New York State Electric & Gas Corp, 
62 Henry St, has announced plans ior 4a major expansion and 
improvement program for 1957 of its electric and gas generating 
ind distributing facilities. A budget 
proveme nts has been suthorized and compan proposes to spe nd 
$32,500,000 through 1957. This is 30 per cent more than the 
1956 outlay of $25,000,000. Funds will be used for « xpansion and 
improvements in plants including increased gen 
lines, cis 


to cover cost of these im 


ind systems 


erating facilities substations transmission 


tribution lines and other facilities 


powe I 


Rochester, N. Y. 
Ave has announced plans tor the 
$20,000,000 on the 
ind gas generating 


tochester Gas & Electric Corp 89 last 
expenditure of an estimated 
expansion and improvement of its electri 
ind distributing facilities in 1957. New pro 
ears expe nditure of $22,500,000 on 
compan Company will finance ex 
ipproximating $14,000,000 to be 
with the 


gram “approximates last 
new construction for the 
pansion with a bond issu 
! ved in the 


$6,000,000 coming trom compan 


second quarter of this year remainder of 


funds 


Mohawk 300° Eorie 
Bivd W est has announced plans for a record expenditure ol 
pproximately $94,000,000 on new construction in 1957, an 
f $52,000,000 ear’s budget of $62,000,000 
kixpansion will construction of two new 200,000-kw 
generators at Dunkirk Station; completion of the 
final two of five new hydro-electric taquette River in 
northern New York 17,500-kw hydro- 
lectric plant at Prospect on West Canada Creek north of Utica 
N \ ind the be ginning ofl operations ol the first of two new 
00,000-kw generating units at its Huntley Station in Buffalo 
y ( OMpany will also Mp nad several million dollars on its 
transmission and distribution system 


Power Co 


Syracuse, N. Y. Niagara 


excess of over last 
ine luce 

company & 
plants on 
construction of a new 


ectri 


Akron, Ohio Ohio Kdison Co, 47 N Main St, has filed an 
ipplication with the Ohio Public Utilities Commission and the 
Securities and bixe hange (Commission for permission to se ll stock 
issue to total about $29,000,000. Company will use proceeds from 
ind funds generated from 
internal operations, to help pay for its 1957 construction program 
in estimated $55,000,000 and for additional investment 
Pennsylvania Power Co 


the stock offering plus cash on hand 
totaling 
in the common stock of ite subsidiar 


News iatie, a 


Philadelphia, Pa. Philadelphia Electric Co, 1000 Chestnut 
St, has announced an increase in the estimated capital expendi 
tures for 1957 through 1961, to $460,000,000, an increase of more 
than $90,000,000 from the $370,000,000 previously estimated 
expenditure. The increased budget does not include any 
ilread 
has under construction a new power station at lddy 
stone, Pa which includes two 325,000-kw generators scheduled 
to go on line in 1959 and 1960 respectivel Another part of this 
expenditure will go toward installation of a 175,000-kw steam 
Schuylkill scheduled for 


major 


pansion of company facilities not projected. Company 


eurrentl 


electri Power Station 


generator it 
operation in 1958 


Honolulu, T. H. Hawaiian Electric Co, Ltd, has author 
ized plans for the 100 ,000-k w 
electric generating station in Waiau, Oahu, as part of a five-year 
program of expansion and improvement of company facilities 
reported to cost in excess of $53,000,000. Program is designed to 
double the utility’s generating capacity by 1961. The Waiau 
plant will duplicate installations and facilities of the Honolulu 
plant currently under construction Company has been author- 
ized by the Territorial Publie Utilities Commission to offer a 
hond issue of $7,000,000 as a start on financing the projected 

pansion 


construction of a new steam- 





(@ (@ Look tc COOK for Better Packings! 
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Above is a Cook design for high 
pressure applications. Photo at left 
shows typical Cookmet bronze ring 


Cookmet Bronze Rings 
often worth their weight in gold! 


| - do you measure the value of packing own foundry. They are precision-lapped to give 


rings that assure uninterrupted operation? a perfect seal when you need it most, at the start 

; 

Is it $5 per ring... $500... or $5000? of your operation! 
For recommendations about a Cookmet bronze 


For high-pressure applications, you can't afford 
/ solution to your high-pressure packing problems, 


less than Cookmet bronze packing rings. Cookmet write to C. Lee Cook Company, 938 South Eighth 


rings are made by an exclusive formula in Cook's Street, Louisville, Kentucky. 


COMPANY 


A Subsidiary of Dover Corporation 
Rings and Packings Since 1888 
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Reader Service Cards on pages 
139-140 make it easy to get 
further information on any of 
these Just the 
numbers of the products 
know more about 


products circle 
item 


you want to 











1—OUTDOOR MOTOR is pro- 
tected against weather 

tallation 

available in 


For non-hazardous outdoor in 
the ‘J pe FOD Motor i 


ratings of 250 hp and larger. It is built 


into a fabricated teel frame equipped 
with two removable air duet Capsule 
mounted sieeve bearings are supported 
by cast iron bearing bracket whic 
close the end of the frame The frame 
houses a removable pre-wound stator 
assembl unit. Stator lead enclosed 
and protected, are brought to a diago 
nally plit cast iron conduit box 

Hea teel removable air intake 
ducts have openings at each end, and 
are designed to minimize effects of high 
velocity winds and entrance of entrained 


moisture and particles into the electrical 


parts of the machine The motor con 
tour provides natural drainage. Gutter 
above air intake openings prevent water 
from falling into air intake stream. In 
mersion type space heaters for use dur 
ing periods when a machine is inactive 
are standard equipment searing tem 
perature rela and detector tator 
temperature detector , and stator wind 
ing thermoguards are available Suy 
gested application include refining, 
chemical plants, power house auxiliar 
drive cooling towers, general pump 
ing. Allis-Chalmers Mfg. Co 


2—WATER TUBE BOILER is com- 
pact, fast steaming unit 


The 150-hp Vapor Modulatic Water 
lube Boiler is a drum type unit about 
one-third the size of many boilers of the 
ame capacit It is ce iygned to produce 


low pre ure team, 5 to 15 lb pre ure 
for heating industrial plants and com 
merical building According to manu 
faeturer, it cde elop team in > min 
from a cold tart Hot ane from a 
forced draft fire, burning oil or eit via 
fuel, wipe over and around the four 
ets of steel coils heating the water as it 
is pumped through the coils. Two ‘tur 
bine type water pumps, driven by one 
electric motor, re-circulate water fron 
the steam drum through the coil 


water in the drum 
eparator inside 


Steam rises off the 


and passes through a 


the drum, to remove excessive moisture, 
before the team fed into the plant 
heating tem 


boiler is 96 in. higt 


This new pac kage i 
and mounted 


and long, | 0 in. wide, 

on a steel base plate It comes fully a 
wmbled with automatic controls, read 
for ervice connection Other model 







3—ADDITIVE keeps sludge out 
of the fuel oil tanks 


Used for several years in home heating 
oils, Fuel Oil Additive No. 2 is now 
reported to prevent oper ational prob 


trial heating plant u 
and cheaper residual oil 

ludge dispersant it act 
ludge gummy residue 
tanks by keep 
the fuel from 
ettling to the 
the addi 
vent 


ing 


The 


ems of indu 
heavier 
product is a 
to prevent and 
from forming in storage 
ing the tin particl in 
clustering and 
hottom of the Because 
the particl mall, it pre 
burner 
When used in 
and recireu 
tank, it clean 
manulacturer 
continued use keeps new 
ing. FE. 1. du Pont de 


together 
tan! 
e Keep 


clogging of filter and nozzle 


company points out 
enough quantitie 
igh the 


ulated 


large 
lated thro 
out 
tate 


ludyge 


toraye 
accul ludge, 
and 
from forn 


& ( 


n 
yemour 


4—STEAM TRAPS operate on 
temperature differential 


serie 4 Thermostatic Steam Trap 
operate on a temperature differential 
principle a“ contrasted to buoyaney 
Of cast en teel construction, the 
traps are designed for installation re 
quiring frequent shutdowns and start 
ups, elimination of large amount of 
air of maximun protection against 
freezeup. Trap are provided = with 
bronze or Monel bellows and vertical 
outlet The trap are fitted with an 
orifice that operate entire pressure 
range from O gage to maximum rated 
pressure raps are made for steam 
pressure up to 250 psi and temperature 
up to 450 F. Inlet and outlet connection 
provided are n. and ; in. Angle 
or straight-through piping is optional 
The Clark Mfg. Co 





Modulatic 
to produce stean 
and unit 
if 5000 lb of 


drum Vapor 
are designed 


125 |b pressure, 


of the 
Boiler 
up to 
of producing up « 
ure heating tear 
ih) working steam pre ure are 


type 


capable 
low pre 
and others up to 125 
planned 


Safety controls provided include stean 
temperature limit control, two alet 
alves, outfire control and low Vater 
hutoff. Vapor Heating Corp 





5—FLOW LUBRICATOR delivers 
oil to high, inaccessible points 


This pressure sight flow lubricator is 
designed to deliver lubricating oil or 
other liquids under pressure, in ac- 
curately measured quantities, to high 


or otherwise inaccessible points. It is 
available as a single unit or in multiples 
to 15 depending upon the number of 
required. Each lubricator making 
up a multiple unit capable of feeding 
fluid in amounts varying from several 
drops to two pints per minute by simple 
adjustment of individual needle valves 


feed 


Single lubricators are available with 

or *, in. ips inlet and outlet. Inlet 
xe of multiple units range to *,4 in. ips 

with or *, in. ips outlets. All are 

designed for 125 psi maximum working 

pre ire. Wm. W. Nugent & Co., Ine 


6—VARIABLE SPEED PULLEYS 
require almost no maintenance 


Model 175 and 


low-cost variable 


180 are announced as 

peed pulleys with a 
to 1 and as practically 
Oil-impregnated 


peed ratio of 
maintenance-tree 


INNER OV SK 
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iS 4 SPRING 
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SPRING COVER 
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eliminate lubrication. Accord 
company, units are easily in- 
talled on old or new equipment and 
recommended for simpli 


bushing 


ing to 


are especially 
fied installation where speed change 
are required to instantly compensate 


chedule 
operator 
belt 


production 
abilit of 
ection \V 


for Variations in 
or differences in 
They use a standard B 


Model 175 is rated hp 1150 rpm and 
1 hp at 1750 rpm; Model 180 is rated 
1 hp at 1150 rpm and 1 hp at 1750 
rpm. Piteh diameter is 5.93 in. and 
length of bore | 2*4 mM Lovejoy 
Flexible Coupling Co 


7 — OIL BURNERS utilize improved 
atomizing principle 


Substantial fuel savings for commercial 
plants are reported possible with the 
MicroMist Oil Burner they are de 
igned to operate efficiently with any 


yrade of commercial fuel oil up to and 
including hea\ No. 5. They incorporate 
an oil atomizing principle which reduce 
a highly combustible 
A direct electric igni 


even heavy oil to 


microscopic mist 


tion system is used in the MicroMist, 
no gas being required. Heart of the 
MicroMist is a supercharger or com 
pressor. The oil is mechanically atom 
ized as oil and primary air pass into the 
compressor The compressor-atomizer 
then further reduces the oil spray, ‘by 
heat of compression, to a microscopic 


air-oil mist 


Lower installation cost are also 
claimed for this burner, which is shipped 
a a package, complete with factory 
wired control tem in an enclosed in 
tegral panel, read for installation at 











Recommended by Crane for hard-to-hold fluids 


Utility finds these valves ideal 
for holding transformer oil 


Note how clean the valve—not even a sign phragm is used only to seal the bonnet 
of oil seepage that’s why it lasts so much longer. A “‘soft’’ 
Two years ago, Southern California Edi insert in the disc face gives tight seating on 
son Co. at its Alhambra shops installed this the hardest-to-hold fluids, liquid or gas. 
Crane diaphragm valve on oil refill lines 
for render seats. pa ing. Operated about Ask for this Circular 
12 times daily, it has never shown any Moderately priced, Crane diaphragm valves 
sign of leakage are ideal for many services—common and 
The Utility says they are enjoying excep corrosive. They’re made in body materials 
tional performance with this valve. No ranging from iron to stainless alloys. Dia 
troublesome maintenance such as refacing phragm and disc insert available in neo 
valve seats or repacking stuffing boxes prene, natural rubber, buna N, Kel-F, etc 
Independent seating and bonnet sealing Get full information from your Crane 
set Crane valves apart from ordinary pack Representative or by writing to address 
less or diaphragm valves. The Crane dia below for Circular AD-1942 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING ¢ KITCHENS © HEATING «© AIR CONDITIONING 
Since 1855 — Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Maintenance 
because fairly frequent 
cleaning of atomizing nozzles is not 
necessary, says company; also lubrica 
tion oil is not needed in the compressors, 


the 
also 


job site expense | 


reduces d 


and all models operate with only one 
motor. No special boiler front, second 
ary air door or checkered combustion 


chamber floor is used. MicroMist Bur 
ners can be applied to all types of exist 
ing boilers or used as a component part 
of a packaged boiler-burner unit. Firing 
rates of burners range from 3 to 25 gph 
and a variety of controls is available 
Iron Fireman Mfg. Co 


8—PILLOW BLOCKS utilize 
unique mounting feature 
Spher-Align Pillow Blocks incorporate a 
mounting feature, called Miecro-Mount, 
ible to seat the bear 
hafts quickly and easily, 
This is accomplished in 
pherical roller bearing 
‘cTeW 
bore in the 
nugyed 


which makes it po 
olidly on 
announced 
line of 
through use of set 
the 
bearing | 


iny 
it} 
the 
pillow block 
parallel to 
nut. After 


new 


located 
adapts r 





up with the adapter nut, adjustment | 
completed by turning the screws against 
the locking washer until bearing, adapt 


er and shaft form an integral unit 
Spher-Align Pillow Bloc are sug 
gested for applications in which sell 


alignment and ease of installation and 


maintenance are desirable. The compact 
housing is made of close-grained semi 
teel to withstand shock loads. The unit 


igned to allow lubricant to enter 
center of bearing and outwardl 

along all bearing surface and con 
venient drain plugs permit use of either 
grease or oil and provide for easy flush 
ing. Triple seals retain the lubricant 
Dimensions of Spher-Align Pillow Block 
are standardized to make them inter 
changeable with similar units They 
come in both expansion and non-expan 
sizes to fit shafts from 
Dodge Mfg. Corp 


are «le 
at the 


ion types in 
2 to 8 in. diam 


9—VIBRATING FEEDER has 
pneumatic drive mechanism 


Instead of using electric vibrators or 
motors, this feeder has it vibrating 
force generated by a pneumatic drive 
mechanism. The unit is completely 


metallic. Manufacturer says its opera 
tion is feasible under conditions of high 
temperature and corrosion normally 
damaging to many types of feeders. A 
wide variety of bulk materials like sand, 


gravel and small parts can be carried 
by the feeder, it is claimed, and even 
fine powders and cement. Some ma 
terials can be fed at an uphill slant of 


20 deg. According to manufacturer 
there is only one moving part in the 
drive mechanism, and the enclosed con- 
struction seals out dirt and foreign 
matter. Rates of feed are adjustable. 
Vibration frequency is selected by vary- 
ing Operating air pressure over a range 
of 30 to 90 psi, providing control of 
feed rates. The Cleveland Vibrator Co 


10—MULTI-USE GREASE is lithium 
based lubricant 


Gulfcrown Grease is designed to provide 

uperior lubrication under conditions 
which often require a variety of special 
greases high and low temperatures, 
action of water, high-speed bearing ac- 
tion, and long storage. Four features are 
claimed for this lubricant. First of these 
is high oxidation stability to provide 
longer life both in use and in storage. 
Other advantages cited include high me- 
chanical stability to keep grease from 
thinning and running out of bearings; 
high resistance to washing action of 
water to provide continued lubrication 
under dampest conditions and effective 
protection against rust; and ready flow 
in cold weather. Gulfcrown Grease comes 
in four consistencies and can be applied 
by grease guns or through a centralized 
lubrication system. Gulf Oil Corp. 


11—CIRCUIT BREAKER features 
increased interrupting capacity 
This magne-blast power circuit breaker 
M any 75 mva, 1200 amp is now available 
ith company's light duty 4.16 kv 
metal-clad switchgear. The higher rating 
allows a 50 per cent increased inter- 
rupting capacity over existing 4.16-50 


mva metal-clad switchgear, while not 
expanding space requirements. The 75 
mva breaker is suitable for use with 
correspondingly larger power supply 
transformers and unit substations. Ac 


cording to company, it has many of 
the desirable features of higher rated, 
heavy-duty magne-blast circuit break- 
ers, including improved insulation levels 
positive mechanical interlock, 
no larger than the 4.16-50 mva 
provide full 
five evcles or 


and a 
and i 
unit. It is designed to 
interrupting capacity in 
le General Electric Co 


12—POWER TRANSMITTER is 

solenoid operated 
Rapid stop-start machine operation can 
be remotely or automatically controlled 
with the Type J, a solenoid operated 
power transmitter, it is announced. 


The transmitter is designed primarily 
for use in driving conveyors, and other 
machinery 


Manufacturer claims that 








40 or more starts per minute are pos- 
sible when driving machines with rea- 
sonably low inertia. The new motor 
uses a constantly running motor-driven 
flywheel with a short throw clutch, the 
latter actuated by two solenoids ar- 
ranged in tandem and normally supplied 
for 115 v, 60 cycles. One engages the 
clutch, and the other, the brake. Control 
is accomplished by a stop-start push 
button station, or can be automatic 
through use of limit switches, sensing 
devices, timers or other controls. The 
Type J is a totally enclosed, fan-cooled 
unit with pre-lubricated ball bearings. 
(It is also available without solenoid 
control.) Diehl Mfg. Co 


13—WIDE-ROLL CUTTER makes 

pipe cutting easy and accurate 
Easier, better pipe cutting with a power 
drive, is announced for the Ridgid 202 
Wide-Roll Cutter for heavy duty use 
Extra wide roll built into the 202 
cutter features double the bearing sur- 
face on pipe. The wide roll sets and 
holds revolving pipe at a perfect right 
angle, it is noted, to assure quick, clean 
starts for perfect tracking and straight 
cuts. Changes to special rolls are not 
necessary, company points out. Larger 
screw handle facilitates cutting adjust- 
ment. An extended shank protects screw 
threads from damage by power drive 
support bar, and gives greater thread 
bearing surface for easy turning into the 
pipe cut. The Ridge Tool Co. 


14— BEARING TESTER detects and 

measures wear 
Resembling a portable radio in size and 
appearance, this bearing tester is de- 
signed to detect and measure wear in 
bearings, gears, spindles or slides with 
out disassembly of machinery. The in- 
strument consists of a metal probe, or 





pick-up, connected by electric cord to 
a compact electronic amplifier with cali- 
brated meter, loudspeaker, controls and, 
if desired, devices for making permanent 
records. Its power supply is any con- 
venient electric outlet. 

The tester operates on the principle 
that disturbances caused by parts mal- 
functioning are reflected as noise energy 
in the aaperns bearings. The probe 
picks up this transient energy output, or 
friction from the relative move- 
ments of contacting parts. It senses both 
overall noise level and instantaneous 
noise changes, and these are shown 
on the meter. Sperry Products, Ine. 


loss 


15—TRANSMITTER designed for 

process pressure applications 
Model 44 is described as an inexpensive 
indicating pressure transmitter, accurate 
to + '» per cent of scale range, for 


pneumatic transmission of process pres- 








New Revolutionary Steam Trap 


One large capacity seat for all pressures! 


— 


Trouble-free design 


Here is a trap so simple, it doesn't 
even have a valve closing mechanism. 
The kinetic energy of steam closes 
the valve. ONLY the new Sarco TD 
uses this operating principle. 

No mechanism parts to wear or 
stick. No narrow channels to choke. 
No gaskets to leak. 





New Sarco Thermodynamic steam trap. Sizes 9% to 1”...each body as small as = 
ee 


a tee fitting! Capacity is determined, not by a bulky body, but by the effective rg eels 
orifice, valve action, pressure drop and condensate temperature | » g 


With the revolutionary Sarco TD steam trap, you use ex- —— ay 


actly the same trap...with exactly the same large capacity - 
HARDENETL 
seat...for all pressures 10-600 psi...for heavy, light or no S smu. srese 


1. Cuts trap inventory a — 
¢ — 


2. All pressures 10 to even 600 psi! 
...without changes or adjustments. Self-adjusting. High pres 
sure construction...at a low pressure trap price! 


. ; = Sons ou 
condensate load. Sizes “s to 1”. (SD, ——— 


3. Operates perfectly when pressure fluctuates 
Absolutely no effect even from 600 to 10 psi! No water seal 
to evaporate. No adjustments. Maintenance 


4. Widest capacity range practically eliminated 
Same large capacity seat for 10 as for 600 psi. Pressures of The all-stainless steel Sarco TD has 


incoming air and condensate INSTANTLY AND FULLY raises only 3 parts...cap, disc and body. 
Only moving part is a hardened SOLID 


stainless steel disc, practically wear- 
5. Operates equally well on all loads proof. 

The same Sarco TD trap for heavy, light or no condensate 

load. No prime to lose. No adjustments. 











valve head (disc), permitting maximum discharge. 


6. No oversizing worries — Peco - a 
mpire State 9 lo We Ve lo Ve 
You can size the new Sarco TD steam trap for peak conden - ° 
sate loads...without risk of blowing steam on light loads... Please send me Sarco TD Steam 
; Trap and strainer for 60-day trial. 
no prime to lose...no adjustments. . » 
Size For use on 


7. No steam leak required 


...to operate the revolutionary Sarco TD steam trap (Pat. 

Pending ). Closes tight against steam! wane 
, , . , Fi 

Convince yourself by 60-day trial...use coupon - 


Address 
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It "measures pre 
ol water to 0-6,000 
a 5-15 psi air gnal 
ording or controlling 
ynmodate the ar 


of pre ire element 


Cal bellow ane 
material 
proce 
ar eccentric 
ong, built into 
ny a separats 


Marth iny 


upp! cor 

measurement 

"T, depending or 
Model 14 


xboro ( 


16—O1L FILTERS of simple de- 
sign, throwaway cartridge 


three-piece construction for 
ervicing and throwaway cartridge 
Hileo Hyflow 


ifthe Kh Seri 
cle med 


implified 


iture 

per all 

ating and tue 

nbustion engine 
for filtrat 
al oils, fuel ol 
Bulletin F-] 


pecificat 


and 


eoolant 
154 give 
a. The Hilliard Corp 


and 


17—CELL FILLER controls elec- 
trolyte level in batteries 


railway ser 
to indu 


eloped especiall for 
ce, Kite-Hite is now available 
I} cell filler 
batterie b addr 

correct height without 
hite-Hite pre in the 

two 


trial plant control 
lectrolyte level in 
Vater to th 
iverflushing 
| ertical model 
connected to a water! 


/0-p pre ure, consi 


and a hydrostati 
With the 


n the cell opening to the 


tubs 
trolling 

inserted 
depth, i 
tule Nuater 
that 

as the 


end of the tube 
proper 


top or the 


flow 


determined by a 


Any ' | 
mw | a0 I 


operate i , \ 
) h 


electrol 
partial i 
tule in : isle the 
d aphray 
pring 
Mainte 
declared ! 
part In 


drained of 


end, a 
copper 
tube build ip and cat ‘ 
within the housing to release the 
top the water flow 


Rite-Hit 


and 
of the 


val ve 
nance 
ple I he 


area it 


few moving cold 
hould 


Vater 


when not in use 


National Batter 


18 —BLENDING METHOD for mix- 
ing bulk materials 

I} term of blending bulk material 
homogeneou 
flow is expected 
uch applica 
on blending coking coal for teel 
ast furnace Blending is done in a 
etal or concrete bin (any size, de 
pending on requirement containing 
i ered ol overlapping baffle which 
deflect out-flow to the sides of the 
Material to be blended i 
a belt conveyor 


to pr dues a uniforml 
xture in a continuou 
useful in 


pe iall 


be ¢ 


container 
ivered into the bin b 
tripper on top of a rectangular bin, or 
i chute in the case of a cylindrical 
bin. While the bin being emptied 
om the bottom the incoming material 
directed the ide chute section 
eontinuou er of mall inere 
Blending 


into 
nent from top to bottom 
thus take automatically as small 
portions of each layer enter the chute 
yravity At 
material is removed 
from the outlet shelf by a plow or other 
and taken awa nD a belt 
Hewitt-Robins Ine 


place 


area and flow downward b 
the bin bottom, 


cle ce con 


19—MULTIPLE INDICATOR for re- 

mote reading of variables 
indicator for 
remote 
Dyna 
compo 


I} drum-ty pe 
lick reading of ariable at 
tandard 
master electron nstrument 

nents.@It has numbered push button 
vitchesfon the front of the case, and 
can canfup to 48 remote points quickly 
The revolving drum-type seale has a 
length of over 26 in. Full 
take ace in 4 ec 
tance thermo 


precision 


point ime compan 


calibrated 
cale travel 
Offered primaril 
meter and pyrometer models, it can also 
bee upplhied for measuring other varia 
bole tulletin PI245A give more de 
ta rhe Bristol ¢ 


20—CONTROL SWITCH for use 
in hazardous locations 


Ay explosion-proof electrical witch 
a free cable “‘on 
hazardous 

with com 

hose reel 

delivery or 
The switch is claimed 
vaterproof veathertight. Sealed 
Type SO 


used a 
witen in 


for use 


which can be 
control 
announced 

pan electricall rewounce 

for in-plant 


fire protection 


liquid or ga 


and 
nto it 1 a ~ft length of 
cable with two No. 18 conductors and 
me No. 18 ground wire. Compact and 
lightweight, it i upplied with terminals 
ind fitting, and two types of mounting 
brackets are available Manufacturer 
" it is UL approved for Class I, 
and D, for d-e pilot duty 
It can be mounted on 
a free-cable switch 
& Son, Ine 


Group ( 
4 maximun 
i hose reel, or used a 
( Tord B. Hanna 


21—BARREL PUMP meters toxic 
and corrosive chemicals 

volume pump for barrel 
meters toxic and cor 
from up-right, 55-gal 

ures to 100 @psi 


controlled 
mounting 
rosive chemical 
barrels against pre 
Available in maximum capacities from 
500 milliliters per hour up to 4 gph, 
the portable barrel pump has constant 
peed, '4 hp, 115-v, 60-cycle motors 
Capacities are adjustable from zero to 
maximum. The repetitive pumping ac 
curacy of these barrel pumps is given as 
‘ per cent. Milton Roy Co 


Thi 


head 


22—DROP OUT FITTING for use 
in cable trough system 


Designed for use in this company’s 
cable trough system, this new fitting 
lets cables be dropped out at any point 
in the run to connect with motors etc 
There is no need to specify the exact 
location of the drop out, it is pointed 
out, because a hole can be cut in any 
ection of the trough at any time before, 
during or after installation. The trough 
itself is expanded steel mesh. Holes 
are cut in the mesh with an air saw or 
hack saw. T. J. Cope, Ine 


23—REGULATORS have in- 

creased short circuit strengths 
Three-phase step voltage regulators in 
this company’s MLT-32 line now have 
hort circuit strengths of 25 time 
normal when operated at advanced 
current settings. Those rated up to 750 
kva will carry currents as high as 
130 per cent of rating when the regulat 
ing range is trimmed to * 5 per cent 
at the “‘load bonu position indicator 
Now, according to manufacturer, these 
regulators will withstand short circuit 
currents 25 times normal at any range 
etting long enough for circuit inter 
rupting device to act. For example, it 
is noted that a regulator with a basic 
rating of 100 amp at * 10 per cent 
regulation, when set at * 5 per cent 
can carry 130 amp. Short circuit 
trength at this range is 25 times 130 
or 3250 amp, for 1.2 sec. General 
Electric Co 


24—AFTER COOLER removes 
moisture from compressed air 


Announced as a more economical design 
Aero After Cooler, this large capacity 
unit offers a self-contained method of 
cooling and removing moisture from 
compressed air, independent of a large 
upply of cooling water and replacing 
both shell and tube cooler and cooling 
tower. It also combines in one machine 
provision for cooling compressed air 
and also for cooling water in a closed 
ystem for intercooler and compressor 
jackets. The apparatus consists of two 
parallel mounted cooling coils (one for 
jacket water and one for compressed 
air) in separate castings joined to a 
central plenum. Sprays of recirculated 
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Happy Solutions To 
4 Typical 
Water Problems 


@ Everybody seems to have problems when they use 
water. It’s too pure, or it isn’t pure enough .. . or it 
needs conditioning for the job it has to do. In any case, 
a specialist is needed. Here are typical examples of 
Allis-Chalmers water conditioning service, equipment 


and chemicals at work solving varied water problem 


Drought Adds to Woes of 
River Water Users 
CALIFORNIA—Things looked bad at 


a paper company when the first water 
samples came in. In fact, one water 
conditioning company went so far as 
to say that the alkalinity of the water 
could never be reduced to a satisfac 
tory level 

But on the 
Chalmers experts, a de-alkalizer was 
ordered for boiler make-up water 

In the 
drought. The drought made the river 
water conditions even worse than they 
had been, so that by the time the 
equipment was installed there was real 
trouble with alkali 

Allis-Chalmers engineers had an un 
usually tough problem on their hands 


assurance of Allis 


meantime there was a 


Instruction, experiment, on-the-spot 
service, and a program of constant 
control have resulted in production of 


satisfactory boiler make-up 


Saved $60,000 in New Equipment 


LOUISIANA—A low pressure indu 


trial steam plant was being suppl 





mented by a 1250-Ib boiler. The que 
tion arose—can any of the old water 
conditioning system be used? Prelim 
inary investigation indicated the need 
for demineralization equipment to gei 
the desired water quality for make-up 
in the new equipment 

A survey of the record howed that 
it would be pos ible to tine conde n ate 
from the low pressure system as make 
up for the high pressure system. Thi 
solution ol the proble m required le 
modification of equipment than was 
originally anticipated 
estimated $60,000 


Stained Glass Has Its Place, 

But Not in Nursery 

ILLINOIS A nursery was spraying 
water over the outside of its gla hot 
houses to control the temperature in 
ice The effective, but 
the iron stains from the water were 
troublesome. Allis-Chalmer 
ditioning experts recommended A-¢ 


method wa 
Vater con 


130 Series complexing agent This did 
the job by preventing the iron from 


depositing on the gla 


Battle with Algae Ends 
in Knockout 
KENTUCKY 


is finding out what a lethal weapon 
Allis-Chalmers new 120 Series algae 


A petroleum company 


cide really i Previously they used 
sodium hypochlorite, but their cooling 
tower algae problems were not solved 


Now they 


using concentrations of only one-half of 


have complete control 
what is normally recommended. They 
also say it's easier to handle and ap 
ply, and better in every way, than any 


thing they've ever used before 


Get Help on Your 
Water Problems 


Whether you need chemical 
Allis-Chalmers pro 


vides an unbiased recommendation 


equip 


ment ofr ervice 


based on over 25 ears 


problem is too big or too small. Spe 


experience No 


cialists are located in many cities, Call 
our nearby A-C office or write Alli 
Chalmers, Power Equipment Division 


Milwaukee 1, Wisconsin 





ALLIS-CHALMERS diy 
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“He Has Nine Lives” 


.. but for long collector life 
THE NEW 5 RWS 


Aerotec’s latest development in the field of erosion 
resistant dust collector tubes is unique. 

Aerotec engineers proved, by accelerated tests under 
erosive conditions many times greater than normally 
encountered, that of all metals tested, white cast iron 
assures maximum resistance to abrasion 

These tests are substantiated by actual installations. 
They now establish the Aerotec 5 RWS collector with 
white iron tubes as the ultimate in long life and sus- 
tained high efficiency in the field of mechanical 
collection 

If your dust collection problem requires top mechan- 
ical efficiency, discover the assurance of highest per- 
formance and long life possible only with an Aerotec 
5 RWS. Call or write our Project Engineers today. 
They are ready to help you solve your dust control 


problem. 


THE THERMIX CORPORATION Greenwich, Conn 


(Offices in 38 principal cities) 


Canadian Affiliates: T. C. CHOWN, LTD, 1440 S. Catherine St. W., Montreal, Que 


Manviacturers 


THE AEROTEC CORPORATION 


Greenwich, Conn. 
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water constantly drench these coils 
Evaporation transfers heat of compres- 
sion, at rate of about 1000 Btu per lb of 
water evaporated, to air stream. Air 
enters above coils, travels down through 
them and moves into central plenum 
dropping its entrained moisture, then 
turns upward and is ejected by a 
propeller fan 

Compressed air is cooled to a point 
close to wet bulb air temperature, it 
is explained, hence it is always cooled 
below ambient dry bulb temperature 
and no further condensation of moisture 
takes place in exposed air distribution 
lines. Jacket water is cooled to optimum 
temperature, controlled by modulating 
intake of outdoor air with dampers 
which automatically adjust capacity to 
cooling load and to outdoor wet bulb 
temperature. Shipping of cooler casing 
in flat panels reduces freight cost, and 
additional economies in installation and 
maintenance are noted. Installation 
may be indoors or out. Four sizes have 
capacities to 23,000 cfm of free air 
cooled from 275 to 85 F at 75 F wet bulb 
atmospheric. Niagara Blower Co 


25—DRAFT INDUCER designed 
for smaller heating plants 
Model 10-D Draft Inducer are designed 
for small commercial heating plant 
with capacities to 4!» gal of oil or 500 
cu ft of 1000 Btu gas per hour. It give 


adequate draft at all times, manufac 
turer points out; also it assures better 
combustion and lower fuel consump 
tion, eliminates need for tall chimney 
or stacks and may be mounted hori 
zontally or vertically in the breeching 
\ feature of the draft inducer is the 
fact that motor and fan assembly are 
in one unit, easily withdrawn from 
casing for inspection or servicing. The 
bearings are air cooled, fan needs no 
lubrication, and the unit’s quiet opera 
tion makes it suitable for application 
where low noise level is desirable, it is 
announced, Bulletin 10-D-57 gives more 


detail L. J Wing Mfg Co 


26—DEMINERALIZER designed to 

produce water of high purity 
Purification by ion exchange to produce 
water with resistance of over 1,000,000 
ohms per ce is declared possible with 
the MM-O Mixed-Bed Regenerative 
Demineralizer. Cation and anion resin 
are mixed in one resin bed, permitting 
the ion-exchange proce to take place 
hundreds of times as the water flows 
through. According to company, water 
of high electrical resistance with an al 
most constant pH level of 7 is produced 
Manufacturer says that it removes ap 





on the 
flexibility and 


overload capacity of a 50) Wheeler 
45,000 Ib/hr 


PACKAGED 
STEAM 
GENERATOR 












































Cutaway drawing of FW Packaged Steam Generator of 
the type shown installed above at a large New England 
chemical plant. Except for the firing front, the entire 
unit is located out of doors. The performance tests 
mentioned here were made in December, under typi 
cal New England weather conditions 


YosTeER WHEELER engineers have conducted extensive 
| performance tests on a 45,000 lb/hr oil-fired Packaged 
Steam Generator installed at a large New England chemical 
plant 

During a 30-day period, the unit was operated at 42,500 
lb/hr on a 24-hour basis, delivering over 1,000,000 Ib of 


steam per day. It was also operated at 46,500 lb/hr over 


an Ohi period 

Eflicieney at design load of 45,000 lb/hr exceeded con- 
tract requirements of 83.20). During performance e tests 
the boiler was operated in excess of 51,000 lb/hr at an 
efliciency of 82% 

Although pure hased as a base load unit, tests were also 
conducted to determine its flexibility. Rapid load swings 
from 10,000 to 51,000 lb/hr were set up while on auto- 
matic control. The boiler was able to swing from one ex- 
treme to the other in considerably less than 60 seconds. 

This very satisfactory performance stems from the con- 
servative FW design and generous water storage capacity 
which are important features of the entire standard line. 
Available in rated capacities from 10,000 to 50,000 Ib/hr, 
with wide choice of burners and controls, For complete 
information, send for Bulletin No. PG-55-3. Foster Wheeler 
Corporation 165 Broadway, New York 6, N.Y 


FOSTER\|] WHEELER 


NEW YORK © LONDON « PARIS © = ST. CATHARINI ONT 
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Models for panel or 
wall mounting 


This Reliance Gage, 
completely hydrostatic, 
assures safe, accurate 
reading of your 

boiler water levels 


Here is easy natural reading (like con- 


ventional water gages) with perfect 
measurement and constant dependabil- 
ity. Twenty years on the market, and 


still increasing in use, here and abroad. 


Simple as A-B-C, EYE-HYE indicates 


water level clearly by illuminated 
green fluid. Newly styled face plate 
gives And 


for extra safety, optional equipment 


wider angle of vision. 


adds auxiliary light signals and/or 
vibratory horns, reaching operators 
anywhere. 

EYE-HYE serves main boilers — any 
pressure and various power plant 
tanks and vessels in out-of-the-way 
places. Two EYE-HYEs are now ac- 
ceptable under Boiler Code Case No. 
1155 eliminate maintenance of ex- 
tra gage glass. 

Rugged construction; no mechanical 
working parts; no adjustments on lo- 
cation; easy to maintain. Write for 


Bulletin CO today 


The Reliance Gauge Column Company © 5902 Carnegie Avenue © Cleveland 3, Ohio 


Reliance EYE-HYE 


Remote Reading Gage 


souler 


All 


hydro 


‘ 


+Reads tike oa 


glass gege 
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proximately 1100 grains per regenera 
tion. Unit consists of transparent plastic 
column on a plastic base with molded 
plastic fittings, and is shipped as a com 
plete unit with plastic tubing and dis- 
tributor to aid in regenerating resins 
Flow rate of the unit is from 10 to 30 
gph. Barnstead Still & Demineralizer Co 


27—PVC BALL VALVES handle 
difficult fluids 


This valve combines company’s “ dou- 
ble-seal ball valve design principle 
with material suited for handling cor- 
rosive and other difficult fluids. It is 


uggested for use in many plastic or 
metal piping systems for vacuum or 
pressure service. Full flow, quarterturn 
hut-off, with thousands of leaktight 
cycles and no maintenance are features 
claimed. Valve seats are replaceable 
Rating is 150 psi at ambient tempera 
tures and 50 psi at 130 F. Sizes '» to 
2 in. in serewed ends are now available 
Flanged and weld ends and larger 
izes are also planned. Jamesbury Corp. 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
139-140 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











28—PNEUMATIC TRANSMITTERS 
add vector to null balance 
ure and differential pressure 
transmitters utilize a ‘“‘null-balance 
ector”’ principle. According to manu 
design principle results in 
, and less weight and 
permit teple changing of each in 
trument range with a simple screw 
driver adjustment. The latter is 
plished by changing the angle at which 
input forces are applied to the linkage, 
thereby altering the component of such 
forces that must be balanced. Standard 
models of both instruments operate on 
20 psi air and produce output signals 
from 3 to 15 psi, normally using about 
0.2 sefm of air 
Virtually all parts of the two instru 
ments are interchangeable, except pri 
mary measuring element The latter 
include a diaphragm assembly for pre 
ure differential measurement, and bour 
don tubes, bellows or diaphragm for 
measurement of pressure Iti explained 


These pre 


facturer, thi 
more compactne 


accom 














installation Controlled 


Boiler 
Volume Pumps at a major utility 


freatment of 


water 





Controlled Volume Pumps efficiently deliver the 
small quantities of treating chemicals required to 
protect boilers from scale, embrittlement, corro 
sion and pitting. They meter and pump chemicals 
in measured volumes directly into high pressure 
1%. 


feedwater lines .. . within an accuracy of 


The accuracy of Milton Roy Controlled Volume 
the 


keeps chemical consump- 


Pumps puts chemicals to work in exact 
quantities required 


tion at a minimum. 


and 


Milton Roy 
packaged systems for the treatment of boiler 


designs fabricates complete 


feedwater. Check with your water treatment spe- 
cialist for the system best suited to your station. 
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Save chemicals in boiler water treatment 
with Controlled Volume Pumps 


Send for Bulletin 953, “Controlled Volume Pumps 


for Water Treating Systems.’ 


Milton Roy Company, Manufacturing Engineers, 
1300 East Mermaid Lane, Philadelphia 18, Pa. 


oy 


miften 


Engineering representatives in the 
United States, Canada, Mexico 
Australia, Afra 


Europe, Asia, South America 
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BONDING MORTAR 


CASE HISTORIES 


@ The fire brick wall of an oil-fired 


boiler, set with Super #3000, has re- 





mained in excellent condition without 


patching, for more than 5 years 


@A boiler ignition arch of a large 
boiler required replacement of its nose 
brick at least twice a year. After being 
bonded in place with Super #3000, 
nose brick has remained in uninter- 


rupted service even after 2 years 


@ Baffle tile in a large, oil-fired boiler, 
previously a constant trouble spot, was 
bonded and wash-coated with Super 
#3000. After 2 years, tile was still 


intact and tight 


Write for brochure 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING 


INSULATING BLOCK 


130 WALL STREET 





BI 


“A Tausy sure® 
Sonne monTAr” 
— ' 


i s 
a a a 


4 NSULATION CORT | 


8 
' & weve + 


Air sets weld-tight, to highest 
dried density. It does not spall, 
shrink or crack at low, medium 
or high temperatures to 3000 

F. Has unsurpassed strength— 
high heat resistance to flame 
erosion and mechanical abra- 
sion 





AND CASTABLE CEMENTS 
ANKETS AND CEMENTS 


NEW YORK 5, N.Y. 
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that since the instruments balance 
forces, primary fluid flows are nearly 
zero; hence, contamination of measuring 
elements is eliminated. Applicable to 
flow, pressure or differential pressure 
transmitting jobs, this new family of 
instruments is reported especially valua- 
ble where.operating ranges may change. 
Folios 5612 and 56-13A give data. 
Republic Flow Meters Co. 


29—MANIFOLD affords eco- 

nomical mounting of valves 
This manifold is designed to afford 
economical and efficient multiple mount- 
ing of company’s Speed King 2, 3 or 
4-Way Valves in any desired combina- 
tion. Available in 2- and 3-station types, 
the cast aluminum manifold has full 





length inlet and exhaust ports, both 
lin. NPT, common to all valve stations. 
Electrical wiring is run through a 1% 
in. NPT conduit passage, with one 
access cover for all stations to simplify 
wiring. Pilot solenoid leads are enclosed 
in flexible conduit. Manifolds are de- 
signed with side or bottom cylinder 
porting to facilitate piping. Holes for 
mounting manifold and valve assembly 
are also provided. According to manu- 
facturer, manifold can be adapted to 
any type of control valve application. 
Combinations of single or double sole- 
noid valves can be mounted at any 
station on manifold. Remote operated, 
speed controlled and oil pilot Speed 
King Valves also are suitable for in- 
stallation. Valvair Corp. 


30— OIL SWITCH for remote con- 

trol of capacitors 
For economical switching of capacitors, 
outdoor lighting and load break ap- 
plications, this oil switch is announced 
as a single-phase, 14.4 kv unit with 
continuous current rating of 200 amp, 
and a momentary rating of 9000 amp 
RMS symmetrical. Motor mechanism 
of the switch can be controlied by a 
thermostat, voltmeter, ammeter or time 
switch, and can be removed by loosening 
two mounting screws. Nitrile rubber 
gaskets on cover and bushing are used 
for sealing. The operating shaft handle 
utilizes a “‘one-way”’ seal to permit 
venting of internal pressure and mini- 
mize thermal-cycle breathing. Reduced 
maintenance is attributed to use of a 
printed circuit in the operating mecha- 
nism which reduces number of mechani- 
eal links normally associated with the 
operating mechanism. The tank of this 
switch is supplied with about 1 '4 gal in- 
hibited oil. General Electric Co 


more Equipment News on page 134 





* 
“since ‘way back when... 
..©OLD BEN has been 
delivering plenty of 
low-cost steam*.. 
where you want it, 
when you want it. 


*Old Ben Franklin County Coal... 
accessible to rail-water transportation. 
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42 B&W Type EL Pulverizers serve six 


B&W Open-Pass Boilers in Clifty Creek 














DIRECT-FIRING SYSTEM ? 


A Compact, Space-Saving Package 
of Efficient Grinding Power 


More power and capacity in a compact arrangement... long-range dependability 

reduced operating cost these are the measurable results of continuous, 
intensive development of the modern B&W Pulverizer. It has established an out- 
standing production and efficiency record in thousands of commercial installations, 
Here are some reasons why: 


Continuous High Fineness Over Entire Service Life: simple, quick, safe and low-cost. Adjustments are easily 


Efficient combustion requires high fineness at all times. made while the unit is in operation, Using only clean 
The high circulating load of the B&W Pulverizer per- primary air supplied under pressure, fan maintenance 
mits efficient and dependable classification of product, is substantially reduced and fuel piping is greatly sim- 
so that only material of proper fineness leaves the unit. _ plified. Also, with the pulverizer acting as its own dis 
tributor, no special distributing devices are needed, 
Grinding elements are of special alloy material. They 
last two years or more on eastern coals and at least a 


In addition, its slow-speed, spring-loaded ball bearing 
grinding elements maintain proper grinding contact 
throughout their service life. 

year on midwestern coals, 
Handles Wide Variety of Low Grade and Wet Coal: . 
Regardless of the coal’s grade or whether it’s dry or 
soaking wet, the B&W Pulverizer’s unique and exclusive 
recirculation of fuel through heated air assures efficient 


Adaptable to All Types of Automatic Controls: 

Because it features “one point contact with the boiler,” 
operation of the B&W Pulverizer is simple. The boiler’s 
grinding . . . eliminates shutdown, capacity loss, or automatic combustion control is connected to the pul 
verizer at Only one point—the damper in the primary 


special attention from operators. 
air duct. The pulverizer’s own contro! system regulates 


Simplicity of Arrangement and Reduced Maintenance: ll other functions, such as maintenance of proper fuel 
Accessibility for all normal maintenance makes it air ratio and operating temperature. 


SEND FOR DATA. For full information about the B&W Type EL Pulverizer 
and Pulverized-Fuel Firing Systems, write: The Babcock & Wilcox Company, 
161 E. 42nd Street, New York 17, N. Y. 

















COAL RECIRCULATION — this PRESSURE SYSTEM — this elimi- AIR CONTROL—this means one, MILL LEVEL CONTROL — this 
means high fineness, aids drying. nates fan wear, simplifies piping simple control contact point automatically adjusts fuel-feed 
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ONE-TON 


“Integrated” field coils 


in 
ALLIS-CHALMERS 
MOTORS 


It’s not likely a field coil of a motor would ever be 
punished this way. But tests like this illustrate the 
inherent ability of Allis-Chalmers “INTEGRATED” 
FIELD COILS to withstand the stresses created by 


the most severe loading conditions of a motor. 


Available only on Allis-Chalmers Motors 
“Integrated”’ field coils, available only on Allis 
Chalmers motors, are enveloped in oriented glass fibers 
and heat-stabilized resins. These are securely locked 
to poles to resist mechanical force. High dimensional 
stability and tensile strength characteristics assure 


long life under the toughest of operating conditions 





Coils are surface sealed against atmospheric contami 














} 
j ] \ nants. In addition, the coefficient of expansion of in 
i \ sulation is similar to that of copper. Heat transfer 
, 
h qualities are excellent. “Integrated” coil structures can 


withstand the most severe thermal cycling found in 


normal operation 


Exclusive Allis-Chalmers 
“Double-protection,” combining new “Integrated” field 
coils with Silco-F lex all-silicone stator coil insulation, 
is available for rotating and stationary elements of 
large ac or dc machines with operating temperatures 


through Class B range. 


For the whole story of Allis-Chalmers 
motors, contact your local A-C representa 


tive or write Allis-Chalmers, Power Equip- 


ment Division, Milwaukee 1, Wisconsin. 


< 
> 


co Flea is an Allis -Chaimers trademark. 


ALLIS-CHALMERS ~. 
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How Aitkin Light Plant 
came to choose 


STANODIESEL Oil M 


Case story of exceptional results obtained 
with Standard Oil diesel lubricants 


Because of plant operating conditions and generator capacity 
installed, Aitkin, Minnesota, Municipal Light and Power 
Plant had to operate a 1,235 H.P. Worthington engine over 
38,000 hours before it could be taken out of service for com- 
plete overhaul. During that time, 19.2 million K.W.H. were 
generated. Stanparp HD Oil, predecessor to STANODIESEL 
Oil M was the lubricant. 
When the engine was overhauled, al! pistons were in good 
condition. All rings were free to move in ring grooves. There 
were no scars on cylinder liners. Piston walls were bright, 
wear was even. Based on this performance from STANDARD 
HD, plant management converted to the improved new oil— 
STANopIESEL Oil M—at the time of overhaul. STANODIESEL 
Oil M has been giving top performance ever since. 
STANODIESEL Oil M is made from highest quality base stock. 
Additives help the oil resist viscosity change and keep parts 
clean. Other additives control foam, keep highly stressed 
parts lubricated. 

Get more information about Sranopieset Oil M from your 
Standard Oil industrial lubrication specialist. There is one 
near you in any of the 15 Midwest and Rocky Mountain 
states. Or write Standard Oil Company, 910 South Michigan 
Avenue, Chicago 80, Illinois. 


STANDARD OILCOMPANY (| STANDARD 
(Indiana) 





















A we 
1x * 
John Acklestad, Aitkin plant superintendent, 
and Carl Klenner (left) Standard Oil industrial 
lubrication specialist check engine service rec- 
ord. Carl has been rendering technical service 
on lubrication problems at Standard Oil for eight 
years. He has a degree from the Michigan College 
of Mining and Technology and has completed 
the Standard Oil Sales Engineering School, 







“As is" photo of piston removed from engine 
after 38,000 hours of service. Rings were free. 





























Quick facts about 


STANODIESEL OiI M 


@e Keeps crankcase, pistons, cylinder 
walls clean. 







e Combats deposit and wear problems 
imposed by use of economy fuels. 

@ Maintains film on difficult to lubricate 
areas and parts. 

@ Eliminates spark plug fouling in spark 
ignited gas engines and reduces com- 
bustion chamber ash and deposits in 
engines burning natural gas, LPG and 
liquid fuels. 









@ Eliminates fuel injector and pump stick- 
ing caused by deposits on injector 
barrel and plunger where fuel and lube 
oil commingle. 























By 








PATTERN OF COAL-HANDLING EFFICIENCY | 


You know the job is done right from the ground up when you maintain coal storage piles with 
an Allis-Chalmers HD-21. This 204-hp tractor has the power to move big loads efficiently and 
it just naturally builds a storage pile as it should be built. 


Repeated trips over the coal pile spread and compact coal in horizontal layers, eliminate 
flues and voids . . . prevent spontaneous combustion. Torque converter drive enables the HD-21 
to ease into big loads without track spinning . . . to work at its most productive speed without 


time-outs for shifting. 


Standard dozer blade easily rolls as much as ten tons at a pass. Special coal-handling 
blade takes full advantage of the machine's ability . . . moves 15 tons at a time. Ask your 
Allis-Chalmers construction machinery dealer to show you this efficient machine in action. 
Allis-Chalmers, Construction Machinery Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS Engineering in Action 
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Hall Industrial Water Report 


VOLUME 5 


APRIL 1957 


A New Broom Sweeps Water Clean 


Coagulant aids are not new, but, just as in the old saying, the newer 
types of coagulant aids are helping the common coagulants to sweep 
water freer of suspended matter at lower chemical and operating costs 
and higher clarifier flow rates. The cleaner water solves problems where- 
ever water is used; in boilers, municipal systems, cooling systems, waste 
disposal, oil well floods. Hall Laboratories engineers are fully informed 
on what various aids can do and are ready to help you with your clari 


fication problems. 


Flow Rate Doubled 
With Coagulant Aid 


Carryover of floc from large clari- 
fiers in a southern plant was a seri- 
ous problem because the suspended 
material adsorbed from the water 
the glassy phosphate added for con- 
trol of corrosion in the extensive 
cooling system. 

Water used for cooling purposes 
was clarified with ferric sulfate and 
ground calcite. There were no filters, 
so good clarifier operation was es- 
sential. But the floc formed was so 
fragile and had such poor settling 
characteristics that the plant oper- 
ated at one-half capacity part of the 
time to avoid losing the sludge 
blanket. During these periods one 
half of the cooling water used was 
not clarified. 

Hall Engineers M. C. Scott and 
V. M. Marcy substituted 6 ppm of a 
Hagan Coagulant Aid for the calcite. 
The large, tough floc resulting per- 
mitted operation of the clarifiers at 
full load and with greatly reduced 
chemical feed. 

A water of satisfactory quality is 


now being produced at a saving of 


approximately 50 per cent in chem- 
ical cost. As a bonus, there are po 
tentially greater savings resulting 
from the improved water conditions 
and protection from corrosion. 


From Muddy River 
To Deionized Water 


The water used in the electrolytic 
tinning lines at a Pennsylvania steel 
mill must be free from suspended 
material and low in dissolved solids 
‘To make water of such high quality 
requires complete clarification and 
deionization. 


Until approximately a year ago 
the first important step of removing 
suspended matter from the muddy 
river water was accomplished with 
aluminum sulfate and lime in clari- 
fiers. The quality of the water going 
to the deionizers was not all that it 
should be because the sludge blan 
kets were sensitive to increase in 
upflow rates and there was trouble 
with settling of floc. 

Hall engineer D. E. Noll recom 
mended the use of a Hagan Coagu 
lant Aid to improve clarifier opera 
tion. Results were successful. The 
sludge blankets stabilized and the 
floc toughened and settled more 
rapidly. Time-consuming jar testing 
previously used for control has been 
completely eliminated. Feeds of alu 
minum sulfate and lime were re 
duced approximately 30 per cent 
with corresponding reduction in 
chemical handling and storage space 

An additional saving resulted from 
reduction in regeneration chemical 
cost at the deionizing plant. Coagu 
lant aid has surely carved a niche for 
itself in this plant. 


Clarifying Potable Water 


A Western Pennsylvania munici 
pal water plant had trouble with floc 
formation when clarifying with lime 
and aluminum sulfate. This plant 
clarifies and filters 15 to 20 mgd of 
river water in a conventional sedi 
mentation basin. Coagulant aids 
have eliminated the difficulty. Oper 
ating experience showed that both 
activated silica and a Hagan Coagu 
lant Aid greatly improved floc for 
mation at approximately the same 
chemical cost. The plant chose Hagan 
Coagulant Aid operating 
cost was reduced by dry-feeding it 
in comparison with the more time 


because 


NUMBER 2 


consuming task of preparing the 


activated silica sol. 


An Aid to Silica Removal 


Turbidity in the effluent from the 
hot-process unit was affecting silica 
removal at a paper mill in Virginia. 
Carryover of suspended material be- 
came particularly severe on sudden 
load surges. Often the particles were 
so finely divided that they passed 
through the anthracite filters to the 
paper mill boilers. 

The raw makeup water for the 
600-psig boilers contains 230 ppm 
bicarbonate, 30 ppm silica, practi 
cally zero hardness, and about 3 
ppm of naturally occurring phos 
phate. Hydrogen cycle exchangers 
reduce the high alkalinity, while the 
following treatment with caustic soda 
and magnesium sulfate and oxide in 
the hot process unit reduces the 
silica concentration of the filter efflu 
ent to about 2 ppm 

Hall engineer C. F. Raines decided 
to try a Hagan Coagulant Aid for 
better settling of suspended matter 
in the hot-process unit, even though 
there had been no previous experi 
ence with the Hagan aid for such 
an application 

A few ppm produced amazing re 
sults. The effluent from the unit was 
clear even before filtration and the 
filter efluent was sparkling clear 

In addition to reducing sludge 
carry-over, the 8-10 ppm coagulant 
aid feed resulted in the same degree 
of silica removal with 15 per cent less 
magnesium salts 

Both the plant operating staff 
and engineer Raines are justifiably 
pleased with the truly outstanding 
improvement in water conditions 


Industrial Water Problems 
Require Special Handling 


‘There are no “stock answers’’ to 
industrial water problems. For in 
formation write, wire or call Hall 
Laboratories, Division of 
Hagan Chemicals & Controls, Inc., 
Hagan Building, Pittsburgh 30, Pa 


Water is your industry's most ium 


portant raw material, Use it wisely 


Hall Laboratories —Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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“yl Can luse this sheet packing 
on hot oil lines, too? 
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Sure J-M Service Sheet /° 
equally good ror ol, stealn 


and gas lines f 


Your J-M Packings Distributor can tell you 
why this quality sheet packing has maintained 
such an excellent reputation for over 35 years 


Where it's used: Every industrial plant 
can use ]-M Service Sheet Packing to 
advantage. It's the favorite packing 
of thousands of plant engineers and 
maintenance men. Both versatile and 
dependable, Service Sheet makes a 
tight, long-lasting seal against super- 
heated steam, air, gas, water, hot oil 
and ammonia, as well as many acids 


and chemicals. 


What its advantages are: |-M Service 
Sheet is a quality packing, made of 
selected long-fibre asbestos bonded 
with heat-resisting compounds, It is 
graphited on one side to permit break 


ouc 


ing a joint without destroy- 

ing the gasket. The un- 
graphited side is ruled into one-inch 
squares to speed cutting and reduce 
waste. And... you can order it in 
large economical quantities because 
J-M Service Sheet will not dry out in 
stock! 


How it is furnished: Service Sheet is sup- 
plied in sheets 54” x 63”, 36" x 126’, 
46” x 63", and 54” x 126” sheets in 
thicknesses of 1/64" to 4" and 108” x 
126" sheets in thicknesses of 1 32” to 
\,". It is also furnished as cut gaskets 
in standard and special shapes. See 
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the J-M catalog for further details. 


Your J-M Packings Distributor carries 
complete stocks of J-M Service Sheet 
and other quality Johns- Manville 
Packings. He can help you choose the 
right packing for your application. 
Write him for complete information 
and copy of folder PK-19A, “Thou- 
sands of Plants Rate It Tops.” Or 
address Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, 199 Bay 
Street, Toronto 1, Ontario. 


3/0 Johns-Manville PACKINGS & GASKETS 





Why do 
ASHCROFT 
DURAGAUGE 


increase 


Alumalife® Case service life? 


Duragauge casings add extra-long service life 
to Duragauges because they're available in three 
different materials: you can choose the case 
material that stands up best in your application 
You have a choice of Alumalife a special 
aluminum alloy; Cast Iron, rugged and durable; 


and Phenol, a tough, rigid plastic 


Duragauge casings are dust and moistureproof 
Chrome-plated, die-cast retaining rings keep 
the dial cover glass tightly in position and 
prevent the entrance of dirt or harmful fumes 
Depending upon material, casings are Bonderized 
and the ring is Anodized and dichromate sealed 


for protection from corrosion 


For added protection, there is the Maxisafe 
Duragauge casing with a solid front a special 
design for maximum safety and ease of 
maintenance. Duragauges are easy to service 
ince Duragauge casings are constructed so that 
the entire system — socket, tube, tip, movement, 
dial and pointer—can easily be removed as a unit 


Lifetime Duragauge cases are available for 
numerous dial sizes. You have a choice of 
Jourdon tube materials, a wide range of 
pressures, and a movement made completely of 


Phenol Case tainle teel or stainle teel with ny] 
ita > el or sti 285 eC / y 
FOR PROMPT ASSISTANCE sy s10n 
in selecting the right Ash- bearings and pinion gear 
croft Duragauges for your 
specific needs, depend on Whatever case material and gauge system i: 
the experience of your ; 4 
Industrial Supply Distrib- best for your needs, you can rely on the Ashcroft 


i 
utor. He is as close as your 
' 


Duragauge for highest sustained accuracy 


elepnone 


and long service life 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


ASHECROrT «iv Cces 


es A product of MANNING, MAXWELL & MOORE, INC. stRatTFoRD, CONNECTICUT 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass 
CONSOLIDATED’ SAFETY RELIEF VALVES, Tulso, Okla. AIRCRAFT CONTROLS PRODUCTS, Danbury & Stratford, Conn. and 
Inglewood, Calif SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING 
SPECIALTIES, Muskegon, Mich 
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Get High CO, from 


Low Grade Coal 


at UTAH-IDAHO SUGAR COMPANY’S NEW $7,000,000 PLANT 


gases and becomes a vital ingredient 
in the production of over 75,000,000 
lbs. of sugar and thousands of tons 
of molasses the factory produces 
annually. With the plant limited to 
low grade western coal, continuous 
maximum combustion efficiency at 
all loads is necessary to insure ade- 


In any power plant, the percentage of 
COs» in combustion gases is indica- 
tive of combustion efficiency. But at 
the power plant for Utah-Idaho 
Sugar Company’s new sugar beet fac- 
tory, Moses Lake, Washington, a 
good CO» performance record is 
more than desirable. It’s actually 
essential! That’s because the plant 
supplies not only steam, but COz as Republic Automatic Combustion 
well to sugar-making processes. The Controls enable the plant’s spread 
COs. is extracted from combustion stoker fired 250,000 Ibs./hr. boiler 








operating at 400 psig and 575°F. to 
meet CO: requirements while match- 
ing steam supply to process demands. 
Daily COz charts indicate the boiler 
is consistently producing 12-13% 
COz in spite of the quality of coal 
burned. 


According to operators, ash removal, 
cleaning of the fire and soot blowing 
can be carried out with the combus- 
tion controls on automatic without 
disturbing the fuel-air ratio. Furnace 
draft is controlled satisfactorily de- 
spite the high stack on the plant. 
Turbine drives on forced and induced 
draft fans are speed controlled by 
the combustion controls, eliminating 
the need for dampers. A three ele- 


ment Republic boiler feedwater sys- 
tem is also tied in with the combus- 
tion control system to automatically 
supply the proper amount of water 
to the boiler at all steaming rates. 


This plant is one more example of 
how Republic combustion engineers 
design control systems that enable 
boilers to exactly meet individual 
plant requirements. There are 
Republic Combustion Controls for 
any size or type of boiler, for all 
methods of fuel firing, all arrange- 
ments of draft and all load condi- 
tions. When you want to be sure of 
getting maximum boiler perform- 
ance, ask Republic to design and 
build your combustion control system. 


@ @ HNN @ @ 


Combustion controls for sugar factory's 
250,000 Ibs. /hr. boiler are centralized 
on Republic panel at right. 


REPUBLIC FLOW METERS CoO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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SPLIT-SECOND RESPONSE to 
system disturbances helps 
keep units like this on-the- 
line. Pictured here is a 150,- 
000 kw reheat steam turbine- 
generator at Oklahoma Gas 
and = Electric Company’s 
Riverbank Station. 
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SENSITIVE GOVERNING SYSTEM helps avoid costly tripouts. The red curve, above, 
shows how a typical G-E reheat turbine stays below tripout speed by limiting speed to 
3920 rpm during temporary system interruption. Without this split-second governing 


response, overspeed to 4030 rpm can result in costly shutdown 


Split-second response helps keep 
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CONTROL AND INTERCEPT VALVES, located 
close to the point of steam admission, reduce 
the amount of high-energy steam entrained 
downstream from the closed valves steam 
that could cause excessive acceleration and 


resultant tripout 
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General Electric turbines on-the-line 


SENSITIVE GOVERNING SYSTEM COPES WITH TEMPORARY SYSTEM DISTURBANCES 


Requirements for sensitive, faster-responding govern 
ing systems have steadily increased with the trend 
toward larger reheat turbines with their inherent high 
overspeed potential. 

Modern turbines entrain significant quantities of high 
energy steam downstream from control and intercept 
valves and in crossover pipes. Because this steam can 
cause rapid acceleration upon load loss, governing 
systems must instantly sense speed changes to ride 
through temporary system disturbances. A split-second 
time lag may mean the difference between tripout 
and continued turbine availability. 

Locating control and intercept valves as close as 
possible to the turbine operating stages reduces the 
amount of high-energy steam trapped downstream 
from the valves. With the acceleration potential of 


this entrained steam kept to a minimum, overspeed 
is limited and the turbine remains on governor control 
despite temporary system interruptions. 

Other refinements such as use of an extremely sensi 
tive governor and relays help make fast response pos 
sible. This governor senses the slightest change in 
speed and transmits a signal to activate the governing 
system. 

Sensitive response of governing systems is another 
example of how General Electric turbine research and 
engineering leadership combine to build tomorrow’s 
turbine-generators today. For further information on 
reheat turbine overspeed protection, write for bulletin 
GER-920, Large Steam Turbine-Generator Depart 
ment, General Electric Company, Schenectady 5, 
New York. 254-9 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





Backbone roNaQe| 
Protective Cove, 


Top Cover is an integral part of the structural “Backbone” of 
the blower unit that assures greater rigidity. It also 
provides protection from dirt, damage, the elements, and 
personnel hazard... with improved appearance. 


He 
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One of the most 


Diamond Series 


is the very substantial 


from steel plate 


a cover in the 


integral part of 


RSS ORR ELLE BE. 


Single Point Outboard Suspension re- 
quires no steel at intermediate points. 


popular features of the new This is only one of many important features 


Long Retracting Blower (see box on right hand page) of the new Series 
cover that is formed 300 IK that is establishing a new standard of 
much more than just efficiency, economy and dependability in cleaning 


sense...it is also an those heating surfaces that require a long retract 


structural backbone of the ing blower. For further information about the 


blower that provides maximum rigidity without new Series 300 IK, ask the nearest Diamond 


excessive weight. 


office for Bulletin 2111AB. 


DIAMOND POWER 


SPECIALTY CORP. 
LANCASTER, OHIO 


Diamond Specialty Limited « Windsor, Ontario 














Inboard Support is fixed 
or from boiler, as required. 





“vou CLEAN BOI 
WITH DIAmMo 


ee 


LERS Berre 
R 

WER cosr 

ND BLOWERS” 








OTHER ADVANTAGES OF SERIES 300 IK BLOWERS 


Front End Single-Motor Drive Positive Mechanically Operated Valve 
Compact, Accessible Electric or Air Power Single Point Outboard Suspension 


and Control Terminal Facilities Oversize Lance (Step-Tapered for Extra 


Nozzle-Sweep-Every-Inch Cleaning Pattern Long Travel) 





Improved “Type A” Nozzle Auxiliary Carriages for Extra Long Travel 
Positive Gear Carriage Drive Designed for Quick, Easy Servicing 


Poppet Valve with Adjustable Pressure 
Control 





No other blower gives you all these advantages. 
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Three Yarway Integral-Strainer Impulse 
Traps draining main steam lines in large 


HIGH STEAM PRESSURES AND mid-west power plant. Other Yarway 
traps drain extraction lines in same plant. 
Yarway Integral-Strainer Impulse Traps 


TEMPERATURES CALL FOR YARWAY dan seg Candog eS pn 
INTEGRAL-STRAINER STEAM TRAPS 





2500 psi 





Yarway Integral-Strainer Impulse Steam Traps 
drain some of the hottest steam lines in the country — 
temperatures up to 1000° F and pressures as high as 
2500 psi 
When system is being warmed up these traps have ample 
capacity, yet will handle relatively small amounts of condensate 
without losing prime .. . and in the presence of dry or superheated 
steam, the trap valve snaps shut 
Leading utilities and other high pressure steam plants appreciate the other YARWAY 
advantages, too, such as small size, light weight, steel construction, easy maintenance. 


For complete description write for Bulletin T-1740. 


YARNALL-WARING COMPANY « 100 Mermaid Avenue, Philadelphia 18, Pa. 


THERE'S A YARWAY IMPULSE STEAM TRAP FOR EVERY TRAPPING NEED 


INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 
For high pressures, high 
temperatures. (Flanged or 
welding 
connections.) 


- 


SERIES 60 Va'' No. 20-A SERIES 40 
and 120 For light loads For heavy loads requiring 
For all on tracer lines, extra high capacity 
normal trap steam mains, steam traps. 
requirements, small presses, 
pressures etc. 
to 400 and 


600 psi. . | — fi 
IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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Fig. 1. Evaporative condensers connected to a pre-cooler with two fans (right) 
each handling 20,000 cfm of air. Warmed moist air discharged at 45-deg 
angle by fans at top of evaporative condenser. Behind is liquid receiver 30 in. by 1 6 ft 


Keep Your Evaporative Condensers 
At Top Efficiency 


These condensers are most frequently used in refrigeration systems. 
Here the author gives tips on installing, operating and maintaining 
them properly. Used right, they save condenser water, cut costs 


By TERRY MITCHELL” 


YHORTAGES of water and of wa- 
s) ter drains, in our cities, have di- 
rected more and more attention to 
the merits of refrigerant condensers 
of the evaporative type. These save 
about 95 per cent of the water re- 
quired for other condensers, in which 
the water is used only once. 

This evaporative type, Fig. 1, com- 
bines a cooling tower and a condenser 
in one piece, and is often less expen- 
sive to install and operate than sepa- 
rate systems. Here’s how it works. 

Hot ammonia or Freon gas dis- 
charged from the refrigerating ma- 
chine enters a series of closely-spaced 
pipe coils in the condenser. These 
coils are generally made of bare pipe 

without fins) and are arranged in 
rows, Fig. 2, so spaced that they can 
be cleaned with a brush, in several 
directions, like rows of corn in a well 
planted field. 

A fan at the top draws a stream of 
fresh air through these coils, while a 
rain of water falls over them in the 
opposite direction, The water is kept 


April, 1957 


in constant circulation, at least while 
the compressor is operating through 
the summer months, by a small pump, 
The water collects in a pan at the 
bottom of the condenser, where a float 
valve maintains a_ predetermined 
level. 

The hot gas is cooled by the combi- 
nation of fresh, moving air and the 
evaporation of the water. Remember 
that one pound of water when evapo- 
rating will absorb, in round numbers, 
1000 Btu. It is customary practice 
to circulate one gallon of water per 
minute over the coils, for each ton 
of refrigeration capacity. An elimina- 
tor is placed between the water sprays 
and the fan to catch excessive mois- 
ture entrained with the air, thus re- 
ducing water consumption. 


How Condenser Is Built 

Tendency now is to make the pipe 
coils of small size; this saves space, 
gives better contact with the air and 
water, and achieves higher internal 
velocity of the gas. The better veloc- 
ity increases heat transfer efficiency; 
results in lowered weight and cost 


The pump is often selected with 
extra capacity so as to supply cooling 
water to the jackets of the compres- 
sors. In this case, the condenser must 
also have extra capacity. 

Squirrel-cage fans are used on all 
except the largest condensers, which 
have propeller-type fans, installed 
horizontally. The fans should, of 
course, be balanced, and run in 
sealed ball bearings. Care must be 
taken to see that the warm air dis- 
charged from the fans is not drawn 
back into the condenser, 

To remove the superheat from the 
hot gas before it enters the condenser, 
pre-coolers are sometimes installed, 
as in Fig. 1. These may be of the 
shell-and-tube design, cooled with 
water, or may have finned coils, 
cooled by the air from a fan. Pre- 
coolers aid in removing oil from the 
discharge gas, and may increase the 
capacity of a condenser by a consid 
erable percentage. However, the heat 
transfer is relatively poor in the dry 
tubes. 


* Mechanical Engineer, The Frick Co. 
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Fig. 2. View of a 300-ton evaporative condenser during shop 
assembly, showing coils and eliminators as described in text 


medium 
with 


mall and 


complet 


(Condensers ol 
VA. are furnished 
housings; a recent improvement is to 
housing in three sections 

adapted to low head 
anging near the ceiling, 

f desired, In such a case, the fan may 
handle onl ar air, which it blows 
bottom of the 


condensers have 


design the 
vhicl can be 


room or to h 


condenser 
the housing 
some ol 


nto Live 
Larger 
assembled after installation 
these big fellow 


ilies as 


will now give capac 


nigh a i340 tons ot reirigera 
tion in one unit 

Allowance should be given, 
stating tine rating of the condenser 
for the foul gas that 
countered, and for the effect of scale 
which 


when 


may be en 
when the water 
behind its impurities, Over a 
time, the water 
concentrated with impurities; 
one way to overcome this is to bleed 
off some of the continuously 
Another way is to use chemical 
treatment 


evaporates, 
leaves 
period ol becomes 
these 


water 


How to Install 


It is wise to allow about 5 deg 
above the temperature of the liquid 
ammonia or Freon when figuring the 
condensing pressure 


Condensers 


corresponding 
that may 
with ample pipe surfaces and large 
are always the 


be expected, 
lan capacities most 
economical in the end, 

For year-round operation, it is 
possible toe install automatic controls 
that will shut off the water, and later 
the fan, when not needed, Freezing 
of the water is thus prevented, for 
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the lines are drained, This super- 
control system, which has been pat- 
ented, keeps the head pressure uni- 
form, and thus stops either flooding 
or starving of coolers 

Place the condenser where the 
liquid refrigerant will drain by grav- 
ity into the receiver. Install the con- 
denser as close as possible to the com- 
pressor, and to the supply of outside 
air. Allow space for maintenance, If 
it is located indoors, ducts must be 
arranged to carry out of the room 
the warm humid air discharged from 
the condenser, Intake ducts may be 
necessary to bring fresh air to the 
condenser, if the air in the room 
should be contaminated with dust, 
chemicals, or moisture, 

Extra-large fan motors should be 
installed if the ductwork makes any 
considerable resistance to the flow of 
air. Air filters on the intake will in 
some cases be necessary, and in any 
case a screen should be provided to 
keep out trash, insects, or birds 
Ducts installed indoors may drip 
unless made water-tight. Access doors 
are a convenience in maintaining air 
ducts, 

Condensers installed out-of-doors 
are often exposed to the sun, but the 
receiver should be shaded or the sys- 
tem may become gas-bound: then the 
liquid will not flow into the receiver, 
If the liquid drain connections are 
too small or contain too many bends, 
the same thing may result, An equal- 
izing line should be run from the top 
of the receiver to the top of the con- 
denser, Non-condensable gases should 


Fig. 3. Evaporative condenser with by-pass dampers on air 
outlet, used for heating a dry storage warehouse in winter 


be kept purged from the system. Re- 
sults will be more uniform if the 
equipment is carefully leveled, 


Operating the Condenser 

In making the installation, be sure 
the proper electric current is brought 
to the motors on the condensers be 
fore trying to start them. Make cer- 
tain that the revolve in the 
proper direction, Arrange the water 
supply, overflow and drain lines so 
that the condenser and pan can be 
washed out and drained, after the 
equipment is cleaned 

Set the float valve in the water pan 
to provide an overflow of about two 
gallons per hour per ton of refriger- 
ating capacity. See that none of the 
pipe lines leak either refrigerant or 


fans 


Fig. 4. Evaporative condenser of dry 
fan type arranged for low visibility on 
roof of building; or for suspending un- 
demeath a ceiling inside the building 





water. Fans, pumps and motors must 
turn freely before the power is ap- 
plied. Check water strainers and 
nozzles to see whether they are clean. 
In testing a new condenser, see 
whether the high-pressure cut-out is 
working satisfactorily, as well as that 
the right head pressure is maintained, 

If the surrounding air is at a dry- 
bulb temperature of 32 F and the wa- 
ter is shut off, the fans will give about 
50 per cent of the regular cooling 
effect. At 20 deg below zero or 20 
F, the fans alone will deliver 100 
per cent cooling capacity. A separate 
supply of water to the compressor 
cylinder jackets will of course be 
needed in winter, if the water is shut 
off the condenser. 

The water should be tested at reg- 
ular intervals, if it confains scale- 
forming salts, fungus growths, chem- 
icals from plant fumes, or salt blown 
in with ocean air. In any of these 
cases, the water will require treat- 
ment. By sending a sample of the 
water to the manufacturers of treat- 
ment systems, you can obtain recom- 
mendations on what to use, 

Avoid the mistake of simply throw- 
ing the chemicals into the water pan 
and leaving them to be forgotten. 
The chemicals must be renewed at 
the times specified, or the treatment 
will be ineffective. 


Condenser Maintenance 
Following maintenance procedure 
1S recommended: 


ONCE A WEEK 


Oil all moving parts, according to instructions 

Check the flow of water through the spray nozzles, 
and clean if necessary 

Clean the screen on the suction of the water pump 

Check the V-belts driving the fans for tension and 
wear 

Remove deposits from the water pan, and flush 
clean 

Purge non-condensable gases from the system, 
preferably ot the receiver 

Clean or replace air filters in the intake, where 


used 


ONCE EVERY SEASON 
Check operation of float valve, and clean if neces 
sary 
Look for corroded spots; after removing rust, coat 
with zinc chromate primer and aluminum-bronze 
paint 
Check condition of fans and fan bearings 


(Stainless-steel fans and 


W atch 
for tell-tale vibration 
shafts can be supplied where necessary.) 

Clean scale or slime from the coils with a wire 
brush 

lf cold weather is approaching, drain the water 
lines and pump, to protect from freezing 


Repeat weekly procedure given above 


If you are in charge of some evapo 
rative condensers and must find a 
way to make them carry an overload, 
try to insert a pre cooler in the dis 
charge line from the compressors, 
Or, sub-cool the liquid refrigerant, 
Check the condenser housing for gaps 
which by-pass air around the coils, 
Wire-brush the coils as often as nec- 
essary to keep them clean 


Be sure the pipes are all wetted, 











Fig. 5. Two large evaporative condensers, with built-up metal housings, supported 
by steel framework above ammonia liquid receiver, which is shown under platform 


throughout their length. Speed up 
the fans, but watch that motors do 
not overheat. Temporarily removing 
the eliminators may increase the flow 
of air without depositing scale on the 
fan blades (and throwing them out of 
balance), Supply the driest, coolest 
air available, to the bottom of the 
condensers, 

Use only cold water for make-up 
If you suspect gas-binding, install 
equalizing lines, Purge out foul gases 
frequently, or use an automatic 
purger. Place an awning or roof over 
the condensers to protect them from 


the sun; make sure this does not re 
strict the discharge of air. Check the 
sizes of the pipe lines and headers; 
auxiliary pipes may be welded in to 
advantage, if the head pressure is un 
reasonably high, 

Water sprayed over pre-coolers, oil 
separators and long hot-gas lines will 
remove a surprising amount of heat, 
during an emergency. Call in an ex 
perienced refrigerating engineer, to 
get recommendations; other parts of 
the system may also need attention, 
And as soon as possible, install more 
condensers! 


Hydro Turbines Rebuilt to Increase 
Output by 20 Per Cent 


TURBINE-REBUILDING order, 
valued at a quarter of a million dol 
lars, was recently awarded to the 
S. Morgan Smith Co, by the city of 
Seattle, Wash. The contract calls for 
increasing the power output of three 
37,000-hp vertical Smith-Francis tur 
bines to 45,000 hp each under a 
325-ft head at 257 rpm. Included in 
the order are three new steel runners 
with new wicket gates, discharge 
rings and miscellaneous operating 
mechanism parts. The turbines in 
volved are three units of the Gorge 
Plant of the city of Seattle. Delivery 
will be spaced during the first half 
of 1958. 

The original turbine installations 
were made in 1922 and 1923 for 
27,500 hp under a rated head of 275 
ft. The original designs allowed for 
an increase to 37,000 hp under a 
future rated head of 325 ft. Because 
the ultimate maximum head was ex 
pected to rise as high as 375 ft, the 
original generators were purchased 
for a maximum potential output in 


excess of 37,000 hp. Recent power 
shortages in the Washington area 
have made it necessary to increase 
the plant output. Construction has 
already started to increase the height 
of the dam. 

Extensive model tests in the new 
high head test stand at the S. Morgan 
Smith laboratory proved the feasibil 
ity of increasing the existing turbine 
output by more than 20 per cent; full 
generator capacity may be obtained 
with the new rated head, with only 
limited modifications to the original 
The new runner and gate de 
sign not only provides the increased 
power with little loss in efficiency, but 
has improved cavitation character 
to permit maintaining the 
original setting above tailwater ele 


design 


istics 


vation. 

These research results indicate that 
substantial economies will be possible 
on many new and some existing in 
stallations with higher turbine speeds 
and settings, as well as smaller spiral 
cases and inlet valves 





Good Turbine Foundations Prevent 
Maintenance Headaches 


By R. B. DODDS’ 


[EITHER a house nor a turbine 
generator are any better than 
foundation. Many a mainten 


their 


ance headache can be prevented if the 
purchaser of a turbine generator will 


make sure his unit will be on a firm 
foundation which is compatible with 
the operating characteristics of his 
particular machine 


General: Try to have the founda 
tion independent of the building and 
independent of all other foundations 
It is not easy to predetermine the fac 
tors affecting natural frequencies of 
Remember, the greater the 
the 


vibration 
foundation 
operation 
Openings should be provided in the 
foundation for necessary piping plus 
insulation. Conduit should be placed 
in the foundation for running main 
field leads, and exciter field leads 


mass, smoother the 


Loading: Allowable loads on the 
foundation are toa great extent based 
on previous design and past exper! 
ence, They are intended to give reas 
onable rigidity to the structure 
Vertical loads are usually shown on 
the turbine-generator outline draw 
ings. They include weights of the 
turbine, generator and loading due to 
the condenser 

To insure rigidity and stability of 
the foundation, the lateral load 
should be figured as 25 per cent of the 
weight of the turbine and generator, 
applied at the centerline of the unit 
The longitudinal load should be fig 
ured as 10 per cent of the weight of 
the turbine and generator, applied at 
the centerline of the unit. The normal 
torque may be calculated from the 
speed and rating. 

Due to the effect of the inertia of 
the stationary parts, a large percent 
age of the short-circuit torque is not 
transmitted to the foundation; there 
fore, foundation loading calculations 
may be based on five times the normal 
torque (although maximum short 
circuit torque may be 20 times normal 
torque 

The vertical deflections and de 
formations of beams and columns 
should not exceed (.020 in, This is a 
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rule of thumb and provides a maxi- 
mum practical stiffness so that the 
turbine generator can be given a 
satisfactory alignment without enter- 
ing the zone of possible resonant vi- 
bration. To guard against resonance, 
deflections should not be close to the 
values of resonant deflection given in 
the following table: 
Resonant 
Deflection 
(Inches) 
0.025 

0.015 

0.011 

0.004 

0.0028 


Rpm 
1200 
1500 
1800 
3000 
3600 
It is apparent that even the stated 
maximum allowable deflection of 
0.020 in. is questionable in machines 
running below 1500 rpm. The col- 
umns should be designed for equal 
shrinkage allowance insofar as possi- 
ble. Care should be exercised in allow- 
ing for unequal temperatures due to 
proximity of steam lines. 


Foundation Mat: The foundation 
superstructure must have a base of 
ample proportions to support it. The 
character of the sub-soil (see POE, 
December, 1956) is a factor in deter- 
mining the construction of this base 
and it is not possible to give any set 
rules for construction, The mat should 
be of sufficient thickness and amply 
reinforced to provide a strong, stiff 
support, A thickness of at least 24 in. 
is recommended for units up to 7500- 
kw rating. 

Safe soil loading under the founda- 
tion mat may vary from 1 to 25 tons 
per sq ft, depending on the type of 
soil. Allowable loadings should not 
exceed !4 of the safe load, and never 
should exceed 15 tons per sq ft, which 
is considered the safe crushing 
strength of concrete 


Foundation Walls: Solid walls with 
only such openings as necessary pro- 
vide more rigidity than columns. 
Walls and columns over 12 ft in 
height should have a batter of 1 in. to 
the foot. Under 12 ft the batter may 
be less. The height of the foundation 
should not exceed twice the width at 
the base. Walls or columns should 
have a thickness at the turbine deck 


of at least 14 in. for units over 1000- 
kw rating. On units less than 1000 kw, 
12 in. is sufficient. 

Reinforcing rods should be located 
in walls and columns in accordance 
with good design practice, suitably 
tied in to the base. They should be at 
least 1'4 in. from the wall surface to 
protect the steel from temperature 
changes. Cross bracing should be 
provided between the walls or col- 
unns near the top of the foundation 


Fig. 1. Isometric of a well-designed 
concrete turbine-generator foundation 


for lateral stability. Cantilever con- 
struction should be avoided. When 
cantilever construction is necessary, 
it should have sufficient bracket sup- 
ports to provide a stiff structure. 


Turbine Deck: Openings in the 
deck under the turbine and generator 
should agree with openings required 
on the outline drawing for air cooler, 
wiring, and piping (including an al- 
lowance for insulation on steam 
pipes). The minimum thickness of the 
deck should range from 14 in. for 
1000-kw units to 24 in. for 7500-kw 
units. 

* Assistant Manager of Service, Worth- 
ington Corporation. 





Steel Foundations: The use of 
steel foundations has been found to be 
practical when space is limited. They 
are easy to construct, and welding 
makes it possible to easily take care 
of intricate details. Due to the flexi- 
bility of steel foundations, it is ne- 
cessary to use heavy sections to 
reduce deflections. This results in 
unit stresses which in common prac- 
tice would be considered very low. 

Steel structures have no vibration 
damping properties and tend to am- 
plify any vibration and noise. For 
this reason and also to provide a good 
surface to support the machine, a 
concrete deck should be poured of 
sufficient thickness to provide a rela- 
tively stiff mat. Cantilever beams 
should be avoided whenever possible. 
In cases where they must be used, 
they should be supported with gusset 
plates and stiffeners. 

Beam and channel flanges under 
load should be fitted with stiffeners. 
Steel columns should be well braced 
especially at the mid-point. It may be 
necessary to install bracing after the 
equipment has been installed. The 
web of columns should be transverse 
to the longitudinal centerline of the 
unit. 

Where possible, the foundation 
should be stiffened horizontally with 
cross bracing and gusset plates at all 
corners. A concrete mat will help to 
provide this stiffness. The horizontal 
supports under bearing pedestals 
should be of built-up sections, proper 
ly stiffened to prevent longitudinal 
vibration. Steel foundations may be 
encased in concrete for protection and 
added rigidity. Concrete should cover 
the steel to a depth of two to three 
inches. 


Good Design Practices: Regardless 
of the type of structure, minimizing 
resonant vibration is a practical mat- 
ter. Following these rules normally 


Fig. 2. Typical foundation under construction for 12,500-kw turbine generator 
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Fig. 3. The heavy lift in close places. Here a 51-ton generator stator and rotor 
are being lifted by crane to the top of the concrete foundation shown at the left 


results in a satisfactory foundation: 

1. Provide a stiff structure, primar 
ily for alignment purposes, 

2. Use a type of construction that 
will facilitate the best possible orig 
inal and permanent alignment, bear 
ing in mind that the machines are 
installed with an accuracy of better 
than 0.001 in. This rule applies to 
everything from the substructure to 
the grouting of the machine base. 

3. Use a material that has mass and 
internal damping properties. If a /ive 
material (bare steel) is used, concrete 
filling is advisable, also a concrete 
covering for the deck, which should 
be as thick and self-supporting as 
practicable. Resonance calculations 
are especially advisable for all mem 
bers of such a structure. Scrutinize all 
structural details. Take all pos 
sible precautions against misalign 
ment from temperature variations 
Be prepared to encase, dampen, or in 
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some way tune oul any elements that 
may vibrate in spite of precautions 

1. Whatever the class of construc 
tion, eliminate so far as practicable 
all brackets, cantilevers and projec 
tions. If their use is necessary, make 
them rigid. They usually result in 
magnification of vibration amplitude 
even though not definitely resonant, 
Make unsymmetrical or eccentrically 
loaded beams as massive as practica 
ble. Investigate the resonant proper 
ties of any floors, and thicken or rib 
them if necessary 

5. When gratings or floor 
plates are used, mount them on soft 
rubber cushions or the equivalent. 
These steel floors are almost invaria 
bly lively. 

6. Segregate the station operating 
floor completely at the turbine level 
If this is not practicable, break all 
moment continuity between the floor 
and the foundation 

7. Any metal ducts or similar con 
struction should be viewed with 
suspicion. Calculate their periods of 
vibration and be prepared to use 
additional stiffening if they vibrate 
Better seyregate 


steel 


excessively yet, 
them. 

8%. On completion of the job, make 
a speed-vibration survey of the as 
sembled installation 


Foundation Mass: A rule of thumb 
for calculating the foundation mass 
with rotating machinery calls for 
using 3 times the unit mass. Norm 
ally a turbine-generator manufac 
turer will not assume responsibility 
for the design of a customer's founda 
tion. However, the customer and 
manufacturer can mutually benefit 
if the foundation drawings are sent 
to the manufacturer for inspection 
and comment. In this way the cus 
tomer may benefit from the years of 
experience gained by the manufac 
turer. 
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bearings is cleanliness 


Key word in care and maintenance of ball and roller 
Everything that comes in contact 


with bearings—tools, hands, bench, surroundings—must be 
equally clean. Remember, one chip can destroy a bearing 


How To Service Ball and Roller Bearings 


.... Part l—Effects of Design 


By E. P. STAHL 
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Improper lubrication 
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If ball and roller bearings are properly lubricated and serviced, 
wear and deterioration of these rugged machine components be- 
come almost negligible factors in equipment maintenance. Most 
anti-friction bearing trouble can be traced to a few easily prevent- 
able causes—each the result of mistaken lubrication or service 
procedure. In this article, author tells how and why of right method 


» Improper handling of bearings 


prior to reassembly. 


All of these factors in bearing life 
are under the control of the men who 
maintain and service the equipment; 
the more they know about anti-fric- 
tion bearings and the consequences 
of mistreating these precision-built 
devices, the less likely it is that pre- 
mature failure will shorten their 
useful life 

Those features of design and con 
which affect anti-friction 
bearing maintenance will be dis 
cussed briefly One of the most sig- 
nificant is housing design. 

Of particular importance is uni 
formity and roundness of the bearing 
If the housing section 
is too thin, it will tend to distort at 
the thin Also, the housing 
should be thick enough so that bolt 
holes are not too close to the bore. 

Whenever practicable the bearing 
should be equipped with 


struction 


housing bore 


spot 


housings 


lip-type seals as illustrated in Figs. 
6 and 7 (or similar) to retain lubri- 
cant in the bearings and exclude for- 
eign matter. Figure 6 is equipped 
with a finger spring, Figure 7 with a 
garter spring 

It is well to note at this point that 
housings equipped with these tight 
seals can build up pressure and pre 
vent grease from entering the bearing 
unless properly vented. One method 
to accomplish this is to equip the 
housing with a pressure relief fitting 
as illustrated in Fig. 9. With a device 
of this kind, the maintenance men 
know the moment a ball or roller 
bearing has enough grease. When 
back pressure in the bearing reaches 
215 oz per sq in., lubricant 
escapes through the vent ports, thus 
indicating that the bearing is suffi 
ciently lubricated 

Another way to vent bearing hous 
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*The Garlock Packing Co., Palmyra, 
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ings is to equip them with unit or lip 
seals mounted with the sealing lips 
pointed outward, opposite as shown. 
This arrangement allows grease to 
escape under the heels of the seals, 
thus relieving internal pressure. 

Two ball or roller bearings well 
spaced in a housing with only one 
grease fitting outside a bearing are 
apt to be inadequately lubricated. 
Lubricating such an application is 
like blowing in a bottle. The answer 
to this problem is to provide a second 
grease fitting near the second bearing. 

At this point it seems appropriate 
to discuss the handling and installa- 
tion of bearings. Even though ball 
and roller bearings are rugged de- 
vices, they must be handled care- 
fully and installed properly to give a 
full measure of service. 


Bearing Enemy No. 1 

Dirt is, without question, bearing 
enemy number one. For this reason 
maintenance men should take every 
precaution in handling bearings from 
the receiving room to assembly to 
insure that no dirt or foreign matter 
is allowed to get into them. In order 
to guard against the possibility of 
dirt entering bearings, users of ball 
and roller bearings should be cau- 
tioned against breaking box seals or 
wrappings before delivering bearings 
to the stock room or assembly job. 
This is a precautionary or preventive 
measure that must be followed rigidly. 

The stock room foreman should 
check all bearings delivered to him by 
the receiving department. First, he 
should make sure that every box or 
wrapping is sealed. In case the seal 
has been broken, the top lid should 
be removed to see if the waxed paper 
in which the bearing is wrapped is 
broken or shows signs of having been 
opened. Determine if the seal was 
broken due to rough handling in 
transit or in unpacking. If it appears 
the seal was broken due to careless- 
ness, the box or package should be 


resealed with a piece of gummed 
tape, if it is certain that no dust or 
dirt could possibly have reached the 
bearing. If the bearing box is badly 
mutilated and the wax paper torn, 
the bearing should not be put in 
stock until it has been carefully in- 
spected to determine whether dirt 
could have found its way into the 
grease in which the bearing is packed. 
If it is necessary to wash the bearing, 
it should be done according to in- 
structions to be given in a following 
section of this article. 

Another precautionary or preven- 
tive measure is to store ball and 
roller bearings in a cool, dry place; 
cool, in order that the packing grease 
will not melt and drain to the lower 
part of the bearing; dry, in order to 
prevent moisture from penetrating to 
the bearing surface and causing: rust. 

Maintenance and shop men must 
bear in mind that practically all dirt 
and dust cause wear, These destruc- 
tive agents are always present to get 
into ball and roller bearings and ma- 
chines to destroy accuracy and 
shorten life. 


Dirt Is Everywhere 

It is not always the obvious kind 
of dirt that may cause the most 
harm. In every factory or mill, even 
though clean to the eye, there is dust 
present. It is very often of an in- 
sidious, nearly invisible kind. This 
dust settles in lubricants, exposed 
machine parts, and bearings if they 
are not thoroughly protected. 

It is during the assembly operation 
that bearings and bearing parts es- 
pecially may be exposed to contam- 
ination by dirt, and if this does occur, 
their service life is bound to be ma- 
terially shortened. Whether in the 
store room, on the assembly bench, 
or in the machine itself, every pre- 
caution should be taken to protect 
ball and roller bearings from dirt and 
contamination. Such protection will 
pay big dividends in the long run. It 


Fig. 2. Two common anti-friction bearings in wide use: at left, unshielded ball 
bearing—right, a plain roller bearing of same size. Many other types are used 
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Fig. 3. Diagram of plain seal 
for ball, roller bearings. The 
clearance is closely controlled 








Fig. 4. Capillary grease seal; 
similar to the plain type seal 





| —_ 


Fig. 5. Another type of seal; 
felt retainer can be removed 




















Fig. 6. Synthetic rubber unit 
type seal; a widely-used type 


Fig. 7. Similar to preceding 
type; this uses garter spring 


Fig. 8. The standard bearing 
mount for grease lubrication 


Fig. 9. Same as Fig. 10, but 


has a pressure relief fitting 





is far better to spend pennies for bear- 
ing cleanliness than to spend dollars 
for bearing maintenance and replace- 
ment. All parts of the bearing assem 
bly, including shafts, housings, lock 
nuts, spacers, etc., should be thor 
oughly clean before installation. This 
also applies to assembly benches, as 
sembly tools, and lubrication fittings. 
Bearings as received should be stored 
in a cool, dry place and arrangements 
made to use the older bearings first. 
If bearings are left exposed after 
mounting they should be masked 
covered with a clean cloth or piece of 
paper. Normally it is not necessary to 
remove the protective coating on the 
bearings as received, since this ma 
terial has considerable lubricating 
value. However, if the bearings are to 
be used at extremely low tempera 
tures, it may be desirable to remove 
the protective coating and add an 
extreme low temperature lubricant. 


Support Bearing Properly 

Shafts should be cleared of all dirt 
and chips, and burrs should be re 
moved before assembling bearings. 
The shaft should then be oiled so that 
the inner bearing ring may be 
mounted more readily; care should be 
taken to see that the bearing is 
started squarely on the shaft to avoid 
any possibility of scoring the shaft 
seat. Pressure should always be ex 
erted against the inner ring never 
againal the outer ring. This is ex- 
tremely important as the balls or 
rollers may indent the raceways caus 
ing roughness and premature failure 
of the bearings 

If an arbor press is used to install 
the bearing, a length of relatively soft 
steel tubing, fitting closely around 
the shaft, should be used. The shaft 
should be supported as near to the 
bearing as possible, and in case of 
long, small-diameter shafts, care 
should be taken to avoid springing 
the shaft during the press-fitting op 
eration. If an occasional single-bear 
ing is to be applied, and an arbor 
press is not available, the inner bear 
ing ring may be tapped on to the 
shaft using a short length of tubing 
and a hammer 


A hammer should not be used di- 
rectly on a bearing under any circum- 
stances other than an emergency. It 
requires very skillful handling to 
avoid trouble in this type of assembly. 

In installing bal! or roller bearings, a 
lead, babbitt, or wooden hammer 
should never be used as chips are apt 
to come off and fall in the bearing. 
Extreme care is necessary to avoid 
hitting the ball or roller cage. It is 
best to use a soft steel or malleable 
iron pipe that will not chip; be sure 
it seats well against the inner bearing 
ring or race. When using a pipe driver 
for installing large bearings, it is best 
to have two people tapping on each 
side. Otherwise, it is almost impossi- 
ble to avoid tilting the inner ring or 
race. 

Large-sized ball and roller bearings 
are sometimes given a shrink fit on 
the shaft. When this is done, the 
bearing should first be heated in an 
oil bath to a temperature not exceed- 
ing 250 F. Use a screen or rack to 
prevent the bearing from contacting 
the bottom of the container. When a 
number of large bearings are to be 
applied, infra-red lamps and reflec- 
tors may be used for heating them. 
After the bearings have reached the 
proper temperature, the inner ring 
or race should be slipped over the 
shaft and held against the shaft 
shoulder until cooled. When _ the 
bearing has been firmly seated on the 
shaft, it should be checked to see if 
it rotates freely and has the proper 
internal clearance. 


Guard Against Scoring 

When installing ball and roller 
bearings in bearing housings, care 
should be taken to start the bearings 
squarely in the housing bore to guard 
against shaft scoring. Excessive pres- 
sure should not be exerted on the 
bearing at any time. Where single 
row angular ball bearings and ta- 
pered roller bearings are mounted in 
an ‘‘opposed”’ set up, it is important 
that the final assembly be checked to 
insure that there is a free axial move- 
ment in the bearings. If the bearings 
are set up too tight they will fail 
prematurely. 
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Fig. 10. A simple grease cup 
can be utilized for light duty 
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Fig. 11. Spring-loaded grease 
cup has a tell-tale indicator 








At this point seals and sealing 
should be discussed. No matter how 
well ball and roller bearings are 
selected, mounted, and lubricated 
they will not give a full measure of 
service unless protected with good 
seals. It is good economy to use new 
seals to save dollars in bearing main- 
tenance and replacement. 

The biggest single cause of rejected 
ball and roller bearings is unques- 
tionably dirt. It is the first thing in- 
spectors look for when a ball or roller 
bearing comes back to a_ bearing 
plant, and in probably two out of 
every three cases it is the reason a 
rejected bearing feels rough or has 
failed. Dirt is enemy number one of 
ball and roller bearings. It is a major 
problem. Few maintenance and shop- 
men appreciate how very important 
bearing cleanliness is 


Two Factors in Cleanliness 

There are two factors that are 
basic in keeping bearings clean: The 
mechanics of keeping them clean in 
the handling and installation proc 
esses in the plant, and the mechanics 
of keeping them clean in the field 
under actual operating conditions. 
The matter of keeping bearings clean 
in the field is the function of seals and 
sealing. 

Thousands of dollars have been 
invested by ball and roller bearing 
manufacturers in elaborate equip- 
ment to clean bearings. Power washing 
machines, clarifiers, stills, centrifugal 
extractors, and blowers compose part 
of such machinery. Wrapping and 
packaging are done in_ aircon- 
ditioned rooms. Only packing 
greases of highest quality especially 
refined under conditions of great 
cleanliness are used. These are the 
precautions taken by bearing manu 
facturers to make sure the bearings 
are delivered to the bearing user 
clean. Carelessness in handling and 
in the assembly room can destroy in a 
few seconds these protective measures 
of the manufacturers and shorten the 
life of the bearings. It pays the bear- 
ing user to be careful it pays to do 
everything possible to keep bearings 
clean and so prevent the abrasive ac 


tion that dirt causes in a bearing. 

It is estimated that the majority of 
ball and roller bearings fail due to 
worn rolling elements and raceways 
resulting from foreign matter enter- 
ing the bearing and mixing with the 
lubricant to form a cutting com- 
pound. The best bearing made will 
fail prematurely unless protected by 
good seals. 


Types of Seals 

A number of different forms of 
seals are available to keep lubricant 
in bearings and to exclude foreign 
matter. A few of the popular ones are 
shown in the illustrations. Depending 
upon the severity of the sealing prob 
lem and the type of conditions under 
which the bearing operates, these 
vary from simple plain and grease 
groove seals to the more elaborate 
synthetic rubber and leather unit or 
lip-type seals. 

Figure 4 illustrates the simple 
grease groove clearance seal used 
for low and medium speed where 
relatively heavy lubricants are used. 
Figure 5 illustrates a renewable felt 
seal held in an annular groove in 
a bearing end cover with a retaining 
plate. This is recommended for rela 
tively clean and dry applications for 
low and moderate speeds, 

Figures 6 and 7 illustrate the syn 
thetic rubber and leather unit or lip 
type seals used extensively in the 
automotive and tractor and farm ma 
chinery industries. Unlike the previ 
ous seals illustrated, these seals are 
designed for a press fit in a seal recess 
or housing bore. The unitary con 
struction and relatively low cost of 
these seals is responsible for their 
wide use in industry. In addition to 
the primary seals illustrated and de 
scribed here, seals are often given 
an assist by an auxiliary member 
such as a metal slinger or shroud 
where there is a large amount of dirt 
or water present in the seal area. 

There is an old saying that “an 
ounce of prevention is worth a pound 
of cure.’ This applies particularly to 
bearing maintenance. Pennies spent 
on preventive maintenance wili save 
dollars in operational maintenance 
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Fig. 12. This type of bearing 
gets grease from machine 


Fig. 13. The standard bearing 
mounting using oil lubrication 








Fig. 14. Vertical mount with 
sight-feed oil cup shows drip 
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Fig. 15. A constant-level oil 
feed to the horizontal bearing 


Fig. 16. Oil-spray lube feed 
to high-speed spindle bearings 


Fig. 17. Ball bearing housing 


drawing shows relief at corner 
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Newest hydro station in New England is now com- __nessing of Fifteen Miles Falls. Together with two other hydro 
pleted on Connecticut river at Littleton, New Hampshire. plants on this stretch of river, 150,000-kw Samuel C. Moore 
Named in honor of Samuel C. Moore, one of founders of station will help develop capacity of 310,000 kw from total 
New England Electric System, new station is last link in har- river fall of 367 ft. Moore station will be peak load plant 
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Looking for something? You can 
probably find it with these borescopes. 
Made by National Elec. Instrument Co, 
they help you look where you can't see 





Heavyweight in generating equipment is this 228-ton stator arriving at Power for Puerto Rico gets boost 
Will County Station of Commonwealth Edison system. Heaviest piece of generating from new addition to San Juan station. 
equipment ever to arrive in Chicago area, GE-built stator is part of 260,000-kw P. R. Water Resources Authority has 
unit scheduled to go into service at ComEd station between Lockport and Lemont grown steadily since its start in 1950 
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Somebody laid an egg! . . . Any suggestions? If ycu have any ideas All aluminum piping installation 
about a practical use for this 10-in. aluminum oxide heat exchanger sphere, Norton made for Du Pont by the Alex Robert 
Co, its maker, will be glad to hear from you. Ordered by customer in research son Co on West Coast to store polyviny! 
work, somebody goofed in making out order; specified 10-in. instead of 1.0 in. emulsion. The tanks are also aluminum 


Out of the water first time in 20 years, wrought 
iron trash rack at hydro station of Fort Peck Dam in Montana 
gets inspection and cleaning. After cleaning with pressure 
water spray, rack—one of 45—went back into service 


Exposed trolley wire hazards are eliminated by auto- 100,000-kw generator for atomic power plant at 
matic take-up reel on this Link-Belt coal tripper. Shown at Shippingport, Penna., is prepared for shipment at East Pitts 
right in photograph, Gleason reel pays out and retrieves burgh plant of Westinghouse Electric. Weighing 202 tons, 
power cable as tripper travels over length of conveyor belt unit measures 29 feet in length, will be installed outdoors 
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Flow diagram of the Allis-Chalmers Controlled Recirculation Boiling Water Reactor system 


Announcement of this proposed atomic power plant brings to 
19 the number of atomic power plants presently planned to be 
built in the U. S. at an estimated cost of $675,000,000. Total 


capability of these plants 


will 


be around 1,500,000 kw 


Northern States Power Co Plans 


PLANS for the construction of a 

full-scale atomic power plant of 
new design were announced recently 
by the Northern States Power Co, 
one of a group of participating Mid 
west electric utility companies. Plans 
call for a 60,000-kw plant estimated 
about $20,000,000 to $25, 
000,000 to be completed by 1962 

Subject to the approval of the 
Atomic Energy Commission, the plant 
will be located within the system of 
Northern States Power Co, which 
company will own and operate the 
plant. Major interconnections be 
tween companies will permit energy 
produced by atomic power to flow 
into the systems of the participating 
companies. Pioneer Service & Engi 
neering Co will act as architect 
engineer on the project, and Allis 
Chalmers Mfg Co will build the power 
generating equipment 

The reactor for this plant will 
be a new type of boiling water re 
actor a Controlled Recirculation 
Boiling Reactor (CRBR). An out 
standing feature of this type of boil 
ing water reactor is its high energy 
output per unit of volume. The 
cylindrical core, measuring 5 by 5 ft, 
will generate as much heat 133 mw 

as a boiler burning some 20 tons 
per hr of coal continuously. This is 
possible because of the large volume 
of water being recirculated through 
the reactor. 


to cost 
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60, 000-kw 


This boiling water reactor differs 
somewhat from the boiling water re- 
actor used as the power source for 
the 5000-kw power plant now oper- 
ating on full power at Argonne Na 
tional Laboratory in that means will 
be provided to recirculate the water 
through the reactor by recirculation 
pumps. Allis-Chalmers has had this 
type of reactor under study for some 
time. 

Another feature of this plant which 
makes it not a true nuclear power 
plant is the fact that it incorporates 
a separately fired superheater. After 
the steam is produced in the nuclear 
reactor at a temperature of 488 F, 
it passes through superheaters fired 
with coal or oil. This will increase 
the temperature of the steam to 1000 
F for use in the turbine. While the 
use of such conventional fuel fired 
superheaters will increase the steam 
temperature it detracts somewhat 
from the ideal conception of a power 
plant without stacks or smoke or 
conventional fuel. It will be some- 
thing of a hybrid. 

As planned at the present time, 
the nuclear reactor will supply 133 
mw of heat and the superheaters 
38 mw, giving the plant a thermal 
capacity of 171 mw. Steam will be 
generated in the reactor at a pressure 
of 600 psi. There will be a slight 
drop in this pressure through the 
superheaters so that the steam will 
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be delivered to the turbine at 540 
psi and 1000 F. 

The steam turbine will be similar 
to the one used in the Argonne plant 
but it will be much larger —- 60,000 
kw. 

The slightly radioactive steam flow- 
ing through the turbine will be sealed 
in by special seals on the turbine 
shaft. 

The reactor vessel will be 9 ft 
in diameter and will be 23 ft high. It 
will be installed in a steel and con- 
crete building approximately 45 ft 
in diameter and 70 high. The turbine 
generator unit will be installed in a 
conventional type building. 

Of particular interest is the control 
system. The reactor power will be 
regulated by controlling the rate of 
water recirculation through the re- 
actor core. This will be accomplished 
by large pumps located at the bottom 
of the reactor as indicated in the 
accompanying diagram. If greater 
steam output is desired, the speed 
of the recirculating pumps will be 
increased by automatic control. This 
will force out additional steam from 
the reactor core, causing the power 
to increase to a new level. If the 
demand decreases, the pumps will 
slow down and thereby reduce the 
reaction rate. The feedwater will 
have a temperature of 325 F and the 
total steam flow will be some 502,000 
lb per hr. 
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Only job for attendant of automatic diesel power plant is to read instruments 


Need An Educated Power Plant? 
This One Thinks for Itself 


IN THESE DAYS OF machines 
that forecast elections, solve equa- 
tions, identify criminals, or make up 
the payroll, we find it pretty difficult 
to get excited about announcements 
of new electronic marvels just be- 
cause they do something automat- 
ically. Nowadays, even automobile 
seats remember your favorite sitting 
position and adjust themselves ac- 
cordingly. 

Nevertheless, our editorial eye- 
brows were lifted by a recent an- 
nouncement from Consolidated Die- 
sel Electric Corp about their new 
automatic diesel power plant. This 
unit features an electric “‘brain’’ and 
built-in memory system. The manu- 
facturer says it “. . . thinks for it- 
self, turns itself on and off, sends 
signals about operating conditions to 
technicians in a control center miles 
away and operates without man- 
power in attendance a 

These package power plants were 
designed for gap-filler radar stations, 
which fill in between main and aux- 
iliary radar stations in our defense 
system. Delivery is now being made 
to the Department of Defense. The 
plants will stand in reserve or be used 
as a source of auxiliiary power in 
regular operation. 

Normally, the units will be paired. 
If normal power supply fails, weak- 
ens, fluctuates, or otherwise ceases to 
supply steady and sufficient power 
for radar operation, the automatic 
power plant turns itself on and pro- 
vides electric power for the full load 
in less than 12 seconds. 

If one diesel generator set ceases to 
operate at full capacity or fails be- 
cause of, for example, insufficient 
lubricating oil — or any other mal- 
function the second unit auto- 
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matically turns itself on and assumes 
the load. 

At the same time, the inoperative 
unit returns itself to the standby 
position, turns itself off, and relays 
back to the main control plant that it 
has failed and the reason for the fail- 
ure. The memory system indicates to 
technicians at the control point what 
repairs are necessary and what parts 
need adjustment or replacement. 

Here are some other examples of 
their educated performance: 

1. The unit disconnects the load 
from commercial power supply be- 
fore taking over. This prevents dam- 
aging equipment or feeding power 
from the unit into commercial power 
lines. 

2. When commercial power fails, 
both diesel generator sets start simul- 
taneously. 

3. First unit to reach full power 
output sends a signal to the second 
unit; second unit then turns itself off 
and returns to standby condition, 
ready to take over in case of failure of 
equipment. 

4. As an extra precaution, the 
power plant makes an automatic two- 
hour check of commercial power sup- 
ply voltage after this voltage has 
returned to the correct range. If the 
commercial voltage remains within 
established limits, the unit returns 
the radar equipment to commercial 
power, shuts itself off, and returns to 
standby condition. [Okay, but who 
sweeps up? Ed.| 

Manufacturer states that 
units, available in all kilowatt ranges, 
can now be purchased commercially 
as a source of standby emergency 
power for hospitals, institutions, or 
any other application where it is 
necessary to assure a continuous 


these 


power supply for important services, 

Power plants discussed here have a 
generator capability of 60 kw with 
110-hp engines. The dual units with 
control cabinet are priced at approxi- 
mately $20,000 which does not, 
however, include remote control 
equipment. 


Dual-Purpose Flag Pole 
Conceals Vent 


NEW USE for tapered, seamless 
aluminum alloy poles developed by a 
Pittsburgh aluminum products firm 
was found by alert sewage plant 
engineers in Florida. Designed orig- 
inally as flag standards, these hollow 
poles were adjudged ideal to serve as 
both decorative flag poles and sewage 
vent stacks. 

The illustration shows installation 
of one of these pole vent stacks at a 
disposal lift station near Coral Gables, 
Florida. The 39-ft pole is directly 
connected to the system’s main cham- 
ber and is mounted on a special base. 

Three similar vent stacks operate 
nearby in the same system and others 
are in service elsewhere in Florida. 
Designers of the sewage lift station 
say the aluminum alloy poles were 


Flag pole shown here doubles as a vent 
stack for Florida sewage lift station 


selected because of their strong re- 
sistance to corrosion caused by chem- 
ically active gases and seacoast at- 
mosphere. 

As shown by the inset in the illus- 
tration, the finial incorporates a dif- 
fuser plate and exhaust vents to dis- 
charge the gases carried to the top 
under pressure. Conventional flag 
fittings are included on the pole. 

Anyone interested in solving a 
similar problem with this dual-pur- 
pose pole can obtain further details 
and manufacturer’s name by address- 
ing the Editor of Power ENGINEER- 
ING or writing “Flag pole’ on the 
postcard elsewhere in this issue. 
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BOILER FEED PUMPS 


How To Check Boiler Feedwater 


By J. H. HUNNICUTT * 


jets E 
operations are 


pare the boiler feed water sy 
operation in a new plant 

1. Clean and inspect deaerator 

2. Re flush the line from low 
pressure heaters to deaerator; flush 
boiler feed pump suction piping; in 
stall boiler feed pump suction strain 
ers 

3. Check 
pumps and drivers; 
pumps internally 

1. Run-in boiler feed 
recirculation to deaerator 

5. Flush and 
feed water systems as a unit. 
level controls in 

Deaerating feedwater heaters of 
the tray type are frequently received 
in the field with the trays in position 
These should be removed so that the 
deaerator may be inspected; the trays 
are then cleaned, using a solvent if 
necessary, before they are re-in 
stalled. After removal of trays the 
deaerator should be cleaned inter 
nally, and any paint or preservative 
applied by the manufacturer re 
moved with wire brush and scraper. 

Preservatives in common use often 
effectively bonded to 
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alignment of boiler feed 
clean boiler feed 


pumps on 


boiler 
Adjust 


condensate 


system 


appear to be 
the metal surfaces only to 
detached later when the deaerator is 
heated. Nothing plugs a feed-pump 
suction strainer quite so rapidly or 
effectively as these sheets of preserva 
tive coming down through the feed 
pump suction piping 

The writer recalls with chagrin 
one instance when trays were not 
removed from the deaerator of a 
66,000-kw installation. Everything 


become 
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distinct 


appeared spotlessly clean when the 
deaerator manhole was opened. The 
manufacturer claimed to have used a 
water-soluble preservative on the in- 
ternal shell and a spot test proved 
this to be true. Due to shortage of 
time and press of other operations, 
the deaerator was presumed to be 
clean. 

Unbeknown to anyone at the job 
site, the manufacturer had also been 
very diligent in protecting the trays 
during shipment by using thin corru- 
gated cardboard sheets between tray 
layers. The presence of the cardboard 
was not detected during the flush-out 
of the deaerator or the run-in period 
of the boiler feed pumps. When the 
system became hot during the ensu- 
ing start-up, however, six pipefitters 
working at breakneck speed could 
not change suction strainers on three 
feed pumps fast enough to keep any 
one of them in operation. Result: A 
costly shutdown to remove deaerator 
trays and clean the heater. 


Moral: Don't Cut Corners 
Never cut corners inspecting tanks 
and heaters. They are entirely too 
convenient as receptacles for used 
lunch bags, empty cigarette packs, 
etc. of the construction forces during 
the erection period. Debris of this 
type is much easier to remove during 

the normal course of inspection, 
With all deaerator outlet valves 
closed, fill the deaerator with water 
through a hose connection to the vent 
Back-flush the line be- 
pressure heater 
which, you will 


condenser. 
tween the last low 
and the deaerator 


t See: How To Cheek ¢ 


Plant Start-Up, Powsna | 
1057 imeue 


bh ebruary 


GIN EERRING, 


ndensate System Before 


recall, is still open at the heater 
When clean, have pipe fitters make- 
up this connection for service and 
refill the deaerator preparatory to 
flushing the feed pump suction pip- 
ing. 

Remove the spool pieces in the suc- 
tion piping before each boiler feed 
pump and arrange such temporary 
piping as may be necessary to carry 
flushing water away to the sewer. 
Flush the boiler feed pump suction 
main and branch lines to each pump 
thoroughly until the effluent is clear 
and free of debris. Insert cone type 
suction strainers in each spool piece 
and return these to the piping in- 
stallation. 


When To Remove Strainers 

Strainers should be kept in service 
for the first week or ten days after 
FULL LOAD is placed on the unit or 
until repeated inspections show no 
further foreign matter being dis- 
lodged from the system. These strain- 
ers should be strongly constructed of 
14-mesh by 0.02 in.-D wire screen, 
backed by '4-in. mesh by .063 in.-D 
hardware cloth brazed to a heavy 
ring gasket with handle to facilitate 
removal and cleaning. 

With the exception of the turbine 
generator, the most precision-built 
equipment in any plant are the boiler 
feed pumps. The extremely close tol- 
erances necessary to their proper op- 
eration render them highly suscepti- 
ble to improper operational prac- 
tices and, for this reason, common 
sense dictates that wherever possible 
they be made ready for operation 
under the supervision of the manu- 
Kuljian 


*Project Supt., The Corp, 
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FOURTH of a group of arti- 
cles, all related to initial opera- 
tion of the new power plant, this 
section explains steps necessary 
to clean and prepare the boiler 
feed water system. 

The author is expert in start- 
up procedures; it has been his 
principal job for many years. 

Among future articles to ap- 
pear in POWER ENGINEERING on 
this subject are the following: 

© Cleaning of Auxiliary Piping 

® Cleaning and Testing of Tanks 

© Sore Spots to Avoid in Water System 

@ Instrumentation and Controls 

@ The Boiler (in four parts) 

@ The Turbine (in three parts) 

© Preliminary Operation 

Both the author and your edi- 


tors weleome your comments 


and suggestions on this series of 


articles as they appear. 


ystem 


facturer’s own service representative. 

However, there are certain prepa- 
rations that should be made before 
the service representative arrives at 
the plant that will conserve his time, 
hold the charges for his services 
within reasonable limits and greatly 
expedite the work of readying the 
pumps for operation. The coupling 
between pump and driver should be 
opened and, in the case of motor 
driven units, the motor bumped to 
assure proper rotation. The coupling 
should be left uncoupled and ready 
for alignment check. 

All feed pump manufacturers give 
their equipment heavy internal coat 
ings of grease to protect them during 
shipment and storage. This will have 
to be removed, and is most easily 
accomplished by alternately flooding 
the pump with hot water (180-200 F 
to melt the preservative, and then 
with somewhat cooler water (90 
100 F) to float the melted preserva- 
tive out of the pump casing through 
the clean-out connection in the for 
ward end of the pump body. 


Bring Water To Pumps 
Water should be introduced 
the pump casing through a connec- 
tion in the opposite end of the pump 
body. These connections are pro 
vided in the pump by the manufac- 
turer, and are generaliy '»5-in. holes 
drilled, tapped, and plugged. Water 
at the two temperatures may be 
brought to the pump through tem- 
porary -in. or *4-in. copper tubing, 
valved and tee-ed into the supply 
connection of the pump. Wait until 
the service representative arrives be- 
fore proceeding with the cleanout, 
Install pressure gages (0-100 psi 


into 


range) in the boiler feed pump suc- 
tion piping at points just above and 
below the cone strainers. These gages 
are for the purpose of measuring the 
drop across the strainers and will 
serve as an indication of their cleanli- 
ness. When this pressure drop ex- 
ceeds 20 psi the pump should be shut 
down and the strainers cleaned. 

Boiler feed pump manufacturers 
unanimously agree that the most 
critical period in the life of a feed 
pump is during its initial start and 
the several minutes immediately fol 
lowing. This again is due to the 
extremely ciose tolerances employed 
and the likelihood of seizure if re 
peated starts and stops are resorted 
to before certain internal surfaces 
have had an opportunity to “wear 
in.”’ For this reason every precaution 
should be taken to ensure that, once 
started, the pump will be able to 
continue in operation, 

Check pump oil supply, available 
cooling water flow, and move all 
bearing oil rings manually before 
starting the pump to ensure freedom 
of movement. Go over all recircula- 
tion and drum balance piping care 
fully to assure that no obstructions 
exist and, if valves have been in- 
stalled in these lines, either open the 
valves and remove the hand wheels 
or secure the valves in the open posi 
tion with a chain and lock, 

Fill the deaerator with deminer 
alized or distilled water if it is avail 
able; otherwise use the cleanest, pur 
est water obtainable. Add dissolved 
tri-sodium-phosphate and _ caustic 
soda as necessary to maintain the 
chemical balance at 90-100 ppm 
phosphate and pH 11.0 in essentially 
the same manner in which the con 
densate system was flushed. Open the 
suction valve to the pump to be run 
in and flood and vent the pump 
chamber. See that the pump dis- 
charge is CLOSED and that the re 
circulating and drum balance valves 
at the pump are OPEN. 


Check Lube Oil Supply 

Start the pump; check immedi 
ately to see that flow of lubricating 
oil to the bearings of both pump and 
driver is established, that oil rings 
are revolving, and that no excessive 
vibration is present. Maintain a close 
watch on the lubricating oil return 
to the oil cooler and when oil temper- 
ature reaches 110 F cut in the cooling 
water supply to the bearings and 
lube oil cooler. Pump packing-gland 
leakage should be somewhat profuse 
when the pump is first started but as 
the packing wears in, gland nuts 
should be tightened gradually and 
evenly until only a bare trickle, suffi 
cient to cool and lubricate the pack 
ing, is present. Continue running-in 
the pump on recirculation to the de- 
aerator, maintaining a close watch 
on bearing temperatures. 

With the supporting jacks in place 
under the condenser, fill the hot-well 
with the same type of water used to 
fill the deaerator and adjust it to the 
same chemical balance. Have pipe 


fitters run a temporary pipe from a 
point in the boiler feed line as close 
to the boiler as possible to the dis- 
tilled water storage tank if such is 
installed; if not, it should be run to 
the open manhole in the turbine 
exhaust casing 

As the boiler feed pump continues 
to run on recirculation to the de 
aerator, the water in the system will 
pick up heat. Temperature should be 
regulated to between 180 and 200 F 
by cracking open the pump discharge 
valve to bleed water into the higher 
pressure feed water heaters; replace 
the water thus bled off with the cooler 
water in the condenser, using one of 
the condensate pumps to transfer the 
cooler water to the deaerator. 

Continue the operation until all 
feed water heaters are filled and 
water is circulating through the tem 
porary piping to the distilled, water 
storage tank or the condenser, as the 
case may be. Adjust and maintain 
adequate levels in the condenser hot- 
well, deaerator, and distilled water 
storage tank. Increase the flow 
through the heaters to attain greater 
flushing velocity. 

This flushing operation should be 
continued, changing feed pump suc 
tion strainers as necessary, until a 
minimum of eight hours trouble free 
run-in time has been attained on each 
feed pump. If the water in the system 
becomes highly turbid it may be 
desirable to suspend operations tem- 
porarily, drain and refill the system, 
and then continue the flushing opera- 
tion. At the conclusion of the flushing 
period the entire system should be 
rinsed with the purest water available 
and then flooded with water contain- 
ing a very slight excess of sodium 
sulphate to inhibit corrosion. 


Inspect Pump Thrust Bearing 

The boiler feed pump thrust bear 
ings should now be dismantled and 
inspected. Various authorities differ 
as to the necessity for this inspection, 
but the author feels that it is a desir- 
able precaution to be undertaken 
while the pump manufacturer's sery 
ice representative is available, 

This procedure for cleaning con 
densate and boiler water piping is 
admittedly more elaborate and time 
consuming than methods in common 
use prior to the last year or two. It is 
felt, however, that the benefits to be 
obtained from the chemical cleaning 
under conditions of heat and mass 
velocity flushing far outweigh the 
disadvantages in terms of low silica 

alues in boiler feed water when the 

unit goes into operation. When this 
method of cleaning is employed and 
provisions are made to waste feed 
heater drips to the sewer for the first 
few hours of operation, no trouble 
should be experienced in controlling 
silica below the 5 ppm level, 

An additional benefit to be derived 
from this method is the opportunity 
to adjust and pre-set all level con 
trollers in the system under closely 
simulated operating conditions dur- 
ing the flushing period. 
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Build Your New Boiler Plant Right! 


You have foreseen and corrected factors in your plant design that 
could give you problems later in operation and maintenance. 
Now you must see that the plant is built properly to get the results 
you want. Here are tips on how do to it from a man who has done it 


By PAUL N. GARAY * 


JHEN YOU and the designers of 
your new boiler plant are plan- 
ning it, you can do a number of 
things to solve or eliminate a number 
of the small but annoying problems 
that often come up after a plant is 
in operation, Taking as an example 
an actual plant containing two boilers 
of 140,000 |b per hr capacity each, 
with necessary auxiliaries, this writer 
showed in the December 1956 issue 
how some careful thought in the 
planning stage would cut operating 
and maintenance problems and costs 
in the finished plant 
So, having done this type of care- 
ful design planning, we have now 
reached the point at which we are 
ready to begin construction of our 
plant. Assuming that we have an 
acceptable set of plans and specifica 
tions, how then can we, aside from 
adherence to good construction prac- 
ourselves of the best 
and trouble-free installation 
possible? Well, the phrase “in ac 
cordance with standard practice” 
leaves a wide-open area for improve 
ing our installation, Rigid inspection 
will insure that plans are followed, 
but too much is usually left to the 
builder’s competence and good will, 
In the average set of plans and 
specifications itis difficult to show 
completely and in sufficient detail 
each of the many features which are 
referred to as “‘being in accordance 
with good practice,”’ Good practice? 
One definition of it could be ‘that 
procedure which will result in a mini 
mum of maintenance within § the 
budgetary limitations of initial con 
struction expense,”’ Here, then, are 
presented some of the points which 
may differentiate between good and 
bad practices, The material and the 
design cannot be changed; but based 
on experience with actual construc 
tion, these tips, applied with com 
mon sense, can benefit you 


tices, assure 


most 


Look at Piping First 

Our discussion can be divided 
broadly into the following categories; 
piping; valves and traps; boiler in- 
stallation; machinery and equipment 
installation; building features, gen 
eral suggestions 

Inasmuch as the piping is the 
skeleton of our plant, this is the first 
logical area in which to look for prob- 
lems and their possible solutions, 
An excellent way to begin a survey 
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is by reading the American Stand- 
ards Association recommendations 
for safe piping. These are to be found 
in ASA Specification B31.1, Code for 
Pressure Piping Safe Practices, and 
ASA Specification B2.1, Taper Pipe 
Threads, Additional information can 
be gleaned from B16.9, B16.5, B16.11, 
and B36.10, which gave details re- 
spectively for steel butt welding fit- 
tings, forged steel flanges, socket weld 
fittings, and schedule of wall thick- 
NeSses, 


Watch Threaded Joints 

If you have ever watched the av- 
erage pipe fitter at work, you will 
note that he makes up threaded pipe 
joints quickly and completely. He 
will bend the wrench to tighten up 
the joint, He will use plenty of joint 
compound, He will show by hydro- 
static test that there is not a drop of 
leakage. Is this a permanently tight 
system? 

Not necessarily, especially if he has 
committed one or more of the follow- 
ing sins: threads not cut cleanly, or 
chipped, due to dull cutters; insuffi- 
cient lubrication or improper cutter 
setting; proper number of threads not 
engaged; threads crossed and subse- 
quently restarted; use of the wrong 
compound for the service intended, 
Vibration, thermal effects, and pipe 
motion may eventually loosen up 
threaded joints unless the threads 
are properly’made up, If,the hydro- 
static test shows leakage, excessive 
pressure from an oversized wrench 


Fig. 1. Everybody knows this is the way 
to tighten flange bolts—but do they 
always do it? Right way keeps ‘em tight 


may stop the leak, but only tempo- 
rarily, If a threaded joint does not 
make up properly with moderate 
torques, the threads are not properly 
mated, 

Although screwed connections 
should be avoided, economy requires 
that pipe systems under about 2 in, 
be made this way. Larger pipe sizes, 
however, and especially when carry- 
ing steam, should be made up with 
flanged, bolted joints, When these are 
made up, they should first be properly 
aligned by the use of feeler gages. 
The pipe should be so supported that 
the joint will not be required to sup- 
port any of the weight. Gaskets of 
the proper resiliency should be used, 
and if the joint is to be occasionally 
broken, one face of the gasket should 
be graphited, Flange bolts should fit 
freely and without forcing, and no 
effort should be required to bring 
the mating flanges into contact. Dis- 
tance pieces or ‘‘ Dutchmen” should 
be used to make up gaps between 
flanges. 

Bolting should be done by tighten- 
ing diametrically opposed bolts in 
sequence to about !4 of final tension, 
as shown in Fig. 1. After initial load- 
ing, final torque, using a torque 
wrench, should be applied to produce 
an original stud stress as shown by 
Table B. On completion of bolting 
of each joint, each nut should be 
backed off 14 turn to relieve torsional 
stress and torqued to the final value. 

Table I, applicable to bolts treated 
with anti-seize compound, shows 
torque vs, bolt stress, 

Using the foregoing method of 
bolting, stressed to 30,000 psi, plastic 
gasket flow and stud relaxation will 
cause stud tension to become static 
at about 20,000 psi. Therefore, the 
stud load at time of checking should 
be minimum 20,000 psi, or maximum 
30,000 psi. The above ratios will hold 
for other values of bolt tension. 

It has been determined that a 
maintenance man using a lever and 
wrench can apply a 52,000-psi stress 
toa 44-in, bolt and a 45,000-psi stress 
to a l-in, bolt. It is obvious that 
smaller bolts can easily be over- 
stressed, 


Pipe Supports 

Piping should be supported to min- 
imize motion of any kind, but provi- 
sion should be included for thermal 
expansion by use of loops or expan- 
sion joints, Water hammer will cause 
appreciable motion of piping and, in 
extreme cases, can quickly loosen 


* Systems Engineer, General Electric 
Atomic Power Equipment Depart- 
ment. The present article, also the one 
entitled Don’t Build Problems Into 

ur New Boiler Plant, December 1956 
issue, are based on the author's previous 
wide experience in important industrial 
steam power plants 
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Fig. 2. To prevent draft gage con- 
nections from plugging up with dust 
right at the boiler, use a cross this way 


oints, Even the dynamic force of a 
tyameed fluid flow changing direc- 
tion will be enough to cause pipe 
motion unless the pipe is completely 
supported, Large pipe may be fitted 
with resilient supports that will per- 
mit a restrained motion, 

Some thought in installation may 
eliminate headaches later. Include in 
each pipe run a sufficient number of 
unions or flanges so that the pipe 
can be taken down, if necessary, in 
convenient sections, In the case of 
screwed piping, this provision is espe- 
cially desirable. The line should be so 
pitched as to provide a continuous 
downhill run for the fluid, so that 
water pockets in steam lines will be 
avoided, Steam take offs should be 
from the top of a pipe to minimize 
moisture carryover, and metering 
lines or tubing connected into a much 
larger pipe should go into the side or 
top of the larger pipe. To connect to 
the bottom will insure the collection 
of troublesome sediments in the small 
lines, 


Meters, Gages, Controllers 

When installing meters and gages, 
some provision is usually made for 
blowing down the line. However, be 
certain that the blowdown valve or 
plug is placed so that the lowest part 
of this pipe run can be blown clean, 
I have had considerable trouble with 
the installation of ring-balance meters 
where the blowdown was placed above 
the connection into the meter case. 
However, inside the case, the pipe 
continued down about a foot, then 
up to the internal meter tubing. Sedi- 
ment tended to collect in this U bend 
which could only be blown out by re- 
moving some of the pipe inside the 
meter case, 

Avoid, also, blowdown lines drain 


Table |. Showing torque vs bolt stress 


40,000 30,000 20,000 
psi ps psi 
4O ft Ib 30 ft Ib 20 ft Ib 
80 ft Ib 60 ft ib 40 ft Ib 
% in 132 ft Ib 100 ft Ib 66 ft ib 
% in. 212 ft Ib 160 ft Ib 106 ft Ib 
lin 328 ft ib 245 ft lb 164 ft ib 


Stud Size 


“in 


% mn 
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Fig. 3. To blow out draft gage connections, use 3-way cock as at (a) and (b). 
Same type useful to blow down the liquid and steam lines to a meter as at (c). 
Place cock at bottom of U bend. Steam pressure at all times to press plug against seat 


ing on the floor; if you can’t carry 
them to a funnel drain, at least carry 
them to a point where you can con- 
veniently catch the drainage in a 
bucket. Speaking of drains, a strong 
recommendation can be made for a 
3-in, funnel drain leading to a fuel 
oil tank to get rid of buckets of fuel 
oil or washdown kerosene, If desired, 
this drain can incorporate a separat 
ing tank, Water is then drained from 
the bottom and oil from some mid- 
point in the separating tank, 

In some piping, such as the piping 
between the boiler flues and the dam- 
per controllers, the workmanship may 
be very careless, on the grounds that 
a leak won’t bother anybody. This 
may be so in some cases, but I was 
very much bothered by occasional 
non-functioning of a damper con- 
troller, and it took a long time to 
track the trouble down to a leak in a 
carelessly-installed union, In this in- 
stance, the lines to several controllers 
were fitted with orifices to reduce the 
sensitivity of the system, The orifice 
was, believe it or not, a disk which 
had been knocked out of an electrical 
outlet box. The discarded disk had 
been drilled and squeezed between 
the two halves of a union in the line! 

Upon further investigation, I learned 
that apparently this was common 
practice, Obviously, such an installa 
tion will not be dependable nor con- 
sistent with its operation. Low- 
pressure orifices should be installed 
so as to be tight but accessible for in- 
spection or cleaning. Incidentally, 
when making up or cleaning lines 
connected to draft indicators or low- 
pressure controllers, care should be 
taken to see that such lines are 
not blown into unless the gage or 
controller connections are completely 
removed, These devices are very 


sensitive and are easily damaged 


with slight air pressure, 


Blowing Out Gage Lines 

Fire-box end of a draft gage line will 
frequently be blocked by condensed 
solids for about 6 in, outside of the 
boiler casing, Therefore, at the boiler 
casing, the connection should include 
a plugged cross, as in Fig. 2, so that 
the pipe can be reamed out from two 
directions, I have seen these lines so 
solidly blocked that they withstood 
100 psi air pressure, A further im 
provement is to connect the meter 
line to an air blow through a three 
way cock, Fig. 3a, so that a turn of 
the cock will cut off the meter and 
blow the line. (See Sketch 3a), L/se 
care lo see that air cannot be put on the 
meter with this hookup. This same 
type of cock can be used conveniently 
to blow down liquid and steam lines, 

When considering the use of copper 
or steel tubing on high-pressure lines, 
do not trust solder, Our remote 
water-level indicators were connected 
to the boiler drum by high-pressure 
soldered tubing. So long as the lines 
were filled with cool condensate, ev 
erything held fine; but when we de 
cided one day to blow the lines down, 
the hot steam promptly popped all 
the joints, Now, flared fittings have 
been installed on all tubing joints, 


Sampling Lines 

You may wish to take samples of 
liquid or steam from time to time, 
Make provision now for connections 
to draw off your sample, Steam sam 
ples, of course, will require a sample 
cooler, For occasional use, a copper 
coil in a bucket of water will suffice, 
A calorimeter connection just a 
valved tee will be found useful for 
performance tests when desired. 


Table Ii. Showing bolt stresses and gasket materials for various types of service 


Type of Service 


Superheated steampipe 

of over 400 PSI 

Other high-temperature, high-pressure 
lines using alloy steel bolts 

Medium and low-service lines using mild 


steel bolts 


30,000 PSI 
40,000 PSI 
4 the elastic limit of the alloy 


Y the elastic limit of the bolt 
material 


Gasket 
Spiral metallic gasket 
Serrated soft steel 
Fiat sheet 


Maximum Stress 


Flat sheet 














Fig. 4. To test for corrosion in conden- 
sate return lines, you can install a cor 
rosion sample tester as shown here 
or you might use standard NDHA tester 
or New Bureau of Mines tester, shown 
in the February 1957 issue, page 67 


In thi you plan 
ning a performance test of your boil 
ers? Where will you put the steam? 
Blowing a high-pressure steam line off 
to the atmosphere may bring the po 
hee down on your you must 
what to do, At least, pro 
You Can 
you've figured out 


connection, are 


rec K, “) 
decide now 
vide a connection 80 
let off 
what 

You ma 
for C0) 


larye 
seam, once 
to do with it 
find it necessary to check 
corrosion in your return con 
lines, A sample 
tester, a hown in Fig 4, should be 
installed for this purpose 

Don’t forget warm-up by-pass lines 
wot blowe rs, and other 
A warm-up line 
your main stop 


densat« corrosion 


on turbine 
items of equipment 
can extend the life ol 
alve indefinitely by preventing wire 
the larger valve, Note 
ommonly, a by pass around a 
trap, or other small 
might be as in 
pass is difficult to 
the small sections 


drawing in 
that ‘ 
alve, meter, 
item of 
I ig ma. Such a by 
make up tightly, as 
must be cut perfectly 


eqquipme nt 


up this type ot by pass, 
the plumber will usually bend the 
pipe to close up the union, or he will 
back off on each of several threaded 
the last union fit, | 
fittings backed off up 
the union fit! The 
are 


To make 


joints to make 
have een the 

to in, to make 
hookup in Figs 
much better, because the last 

can be mace up without forcing 

Make provisions with plugged tee 

or valves in our tem to take off 
kor in 
washing 


Sb or 5e 


union 


hown 


and water 
that 


quite common, a 


ervies sLeam 


stance, now water 
of boiler is 
supply for this purpose should be pro 
ided, Don’t forget to also provide a 


firebox drain 


water 


Don’t forget to see that 
drains for fan seroll casings are pro 

ided, The drain lines on induced fan 
casings should be easily and readily 
cleaned, since they tend to clog up 
with fly ash 

Remember also to carry all your 
drain and blowdown lines ftom all 
your equipment to points convenient 
to the operator, As an example, con 


sider our three-way non-return valves 
on the main steam lines which were 
designed to shut off, to check, and to 
act as an automatic safety stop, The 
safety feature was designed to be 
tested by opening a test valve, but 
the test valve was never brought 
down to the operating level, and, as a 
consequence, the valve was very 
seldom tested, This, too, was cor- 
rected by the builder after some de- 
lay. 

In this age of modern materials, we 
no longer have to put up with pre- 
viously insoluble corrosion problems, 
For CO, meter piping, chemical feed 
piping, brine piping — all highly cor- 
rosive services —- insist on stainless 
steel or polyvinyl piping. It’s a safe 
bet that you'll at least get the poly- 
vinyl pipe. This is excellent material 
so long as the temperature is not 
above boiling 

One source of annoyance and delay 
is the searching for the proper tube 
or control line when something is out 
of order, With fifteen or so control 
tubes coming out of a boiler casing, 
it is a wise precaution to tag or label 
each tube of a group with its service. 
Labelling should be used also on 
electrical circuits either by coded 
insulation or by tagging. 


Distribution Piping Problems 

Distribution piping brings prob- 
lems of its own if carelessly installed. 
Long runs of pipe should pitch accu- 
rately to trapped low points, Under- 
ground pipe will encounter corrosion 
and galvanic effects, Such under- 
ground gas and water pipe should be 
well wrapped, and all pipe joints 
should have an electrical jumper con- 
nection, Such a piping system can be 
protected against corrosion at very 
low cost on a new installation and will 
avoid later costly repairs, 

Another important consideration 
is room room enough in a pipe 
tunnel to support all piping on racks, 
with separation between in- 
dividual pipes for access by a mainte- 
nance man and room for him to use 
his tools, 

And now for a few tips on valve in- 
stallation, Check to see that hand 


some 


wheels are readily accessible. Feed 
water bypass valves, soot blower 
root valves, and other important 
stops should be provided with operat- 
ing chains for convenience. Hard 
facing or special throttling disks 
should be used in soot-blower valves 
and other valves where throttling 
may occur, 

When installing valves, carefully 
observe the following points: 


1. Line up and support line pipes 
before valve is installed; 

2. Close valve before installing. 
Chances of distorting the valve will 
be less this way; 

3. Do not install valve until 
line has been blown clean first; 


4. Do not overcut or undercut 
threads. If not enough threads are 
cut, the joint may leak, If too many 
threads are cut, the pipe may butt up 
against the inside of the valve body; 


the 


5. Do not put pipe compound on 
the threads inside the valve body. 
Put the dope on the threads of the 
pipe. 


Valves should be selected for a 
particular service. In general, cate- 
gories in the average plant are: low- 
pressure hot or cold water, hot water 
at high pressure, saturated steam, hot 
oil, high-pressure or superheated 
steam. Valve parts and packings 
should be matched to these needs for 
adequate service, 

Unless the valves are fresh and 
ordered for a specific service, you 
may find it economical to replace the 
packings with the type packing best 
suited for the definite service before 
using the valve, I have found that in 
many valve installations, unless the 
packing is suited to the specific serv- 
ice, trouble will be experienced at a 
later time, 


Group Valves for a Unit 
If possible, valves should be grouped 
so that the operation of a unit of 
equipment is possible from one point, 
For instance, with some thought, 
the piping to a fuel oil heater unit 
can be arranged so that the operator 


Fig. 5. In installing by-pass lines on a valve, meter or trap, Plan (a) is hard to 
draw up tight unless small sections are cut perfectly. Plans (b) and (c) are much 
better, because they can be drawn up without forcing the union or bending piping 
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Fig. 6, Install your traps properly, like this (solid line). V1, 2, 3, 4, 5 
check valve. If by-pass is needed, use 


Vl and 2 unions; S strainer; C 








valves; 


either of hook-ups shown dotted; offset hook-up is one recommended by author 


can start and operate the heating set 
without having to walk around or 
climb up on it, One of the hallmarks 
of an expert installation job is a neat, 
compact valve lineup. 

Similar to valve installations, traps 
will require a minimum of mainte- 
nance and will operate with a maxi- 
mum of dependability when properly 
installed, as in Fig. 6. 


Install Traps Right 

The trap should be installed in a 
drip pocket ahead of a riser or ahead 
of a dam in the pipe. When installed 
ahead of dams, in long straight 
stretches of pipe, the dams should be 
placed 300 to 800 ft apart, Backseal- 
ing water should be provided by fit- 
ting a priming connection. 

In Fig. 6, note that the trap is 
fitted to the downward extension, 
which forms a condensate pocket and 
dirt leg. A valve V5 is provided for a 
free blow, and a plug is in the end 
of the line in case the free-blow valve 
should leak. In some cases, the free- 
blow valve may be on a separate leg, 
and the dirt pocket is sealed off with 
only a plug. Next, have valves V1 and 
V2, to shut off the trap in case repair 
is required, Check valve C is required 
so that reverse flow will not occur 
into the steam line. At S is a strainer, 
fitted with a blowdown valve, V3. If 
expense is a consideration, use a plug 
instead of the blowdown valve at this 
point, U1 is a union, At V4 is a test 
valve to provide a simple and con- 
venient means of checking the opera- 
tion of the tap. A cheaper test facility 
would be a plugged tee, instead of 
valve V4. If extreme economy is de- 
sired, omit valve V4, but be sure 
that union U1 is on the discharge side, 

If a by-pass is desired, as when 
draining long cold lines, install the 
bypass, as previously noted in Fig. 5, 
with a double offset (shown by the 
dotted line) putting union U2 on the 
downstream side, A still better by- 
pass is shown by the broken line. 

And, of course, for proper opera- 
tion of valves, traps, and other equip- 
ment components, piping should be 
blown clean, flushed out, and sealed 
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as each section is completed, If prac- 
ticable, clean the piping by brushing 
or wiping out, 

Temporary cloth mesh bags may be 
fitted in large pipes ahead of critical 
units, You’ll be surprised at how 
many pieces of wood or concrete are 
still in the system even after exten- 
sive cleaning. 

Smaller components of your plant 
should also be carefully installed, 
Thermometers and gages should be 
turned or angled for easy reading. 
Gages should be fitted with shut-off 
cocks and plugged tees for easy at 
tachment of a test instrument, Have 
your contractor promise to install 
snubbers or pulsation dampers on 
gages which show vibration. Large 
pressure gages will quickly wear out 
if the mechanism vibrates continu- 
ously, This vibration may be very 
evident on feed pump discharges. 

Inspect to see that fittings are 
readily accessible for greasing soot 
blowers conveniently. This same phi 
losophy applies also to other units, 
such as fan and stack dampers, fit- 
tings, bearings, and many other 
locations, 

Have your inspectors check and re 
check plans against installations. 








CORRECT - - - 
CORNERS PROTECTED 
JOINT LESS THAN 1/16" 


Fig. 7. In laying up refractory brick- 
work, do not permit structural brick- 
work joints as at (a). Instead, use joints 
Ye-in. or less, square edge as at (b) 


Reading the manufacturer's instruc 
tion or installation data will often 
enable you to spot a sub-standard or 
incorrect installation, A case in point 
is the installation of soot blowers on 
our boilers, We had on each boiler 
five soot blower heads made up of 
two different materials, depending 
on the temperatures existing at the 
point where the blower was 
used, Since both sets of soot-blower 
heads looked exactly alike, it was 
well we checked the prints with num 
bers stamped on the blower heads, 
Because the low temperature units 
had been installed in the high 
temperature area! 

Reducing and safety valves should 
servicing and ad 
justment, Safety valves on steam 
drums should installed that 
escaping steam or condensate is car 
ried at least 7 ft above the building 
roof, and no hazard should exist to 
any personnel standing near a blow 
ing safety. 


soot 


be accessible for 


be So) 


Check Machinery Instaliation 

Machinery installation can be cor 
rectly done, or sloppy, at the same 
cost, Alignment, expansion, and posi 
tioning should be considered, On tur 
bines or pumps not fitted with ex 
pansion joints, allow 10 to 15 diam 
eters of pipe, preferably with a double 
elbow, to absorb thermal stresses, 

Turbines and pumps should be 
placed on proper carefully 
aligned and properly grouted, Align 
ment of drive couplings should be by 
feeler gage and should, when hot, 
have no angular error, no heigh: dif 
ference, and no sidew 
ment, The contractor eiiculd recheck 
the alignment after six 
operation and should then pir 
driver and driver units to the 
plate, 

Oil drain lines should be so placed 
that the sumps can be drained com 
pletely; and overflow lines, as on 
bearings, should be placed at the cor 
rect level, Sight glasses connected to 
bearings or tanks by piping should 
have the normal level marked to cor 
respond with the correct level which 
should exist in the sump, I have seen 
sight glasses on a bearing show nor 
mal level when the bearing oil level 
was dangerously low, 

Dampers and control arms should 
be marked to show “‘open”’ or 
closed”? positions Don’t depend on 
the operator to remember the correct 
position of an operating arm when he 
is confronted by an emergency 

Remote operating rods or chains 
should be included on important or 
frequently used items of equipment, 
In this day of reduced operating 
staffs, it is well to have everything 
close and the main 
portion of the operating floor, 

Installation of electric motors, 
switchgear, and meters should be 
such that they will be dry regardless 
of leakage of steam or water from 
nearby equipment, How many cases 
have you seen similar to that of a 
condensate continued on page 116 


bases, 
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Illustration shows how new spray compound emulsifies oil in 
White emulsion breaks oil film into small globules, 


water 


each insulated from others by an envelope of surface acting 
agent. Break-up of oil slick can be seen in photo at right 


Get Rid of Oil Spills This Easy Way 


OIL SPILLS ARE messy, difficult 
up, and may become a fire 
hazard or water polluting agent 

particularly when large quantities 
are involved. A new emulsifying and 
degreasing compound, called MM-17, 
makes the clean-up job easier, safer, 


lo clean 


and faster 

On conerete or similar surface, 
simply spray the liquid compound 
evenly over the surface of the spilled 
oil with an ordinary garden-type 
sprayer, brush it in with a stiff 
broom, then wash away the emulsion 
with water 


If the spill is on water, spray with 
MM-17 to break up the slick; the 
compound emulsifies and disperses 
the oil, preventing pollution com- 
plaints and danger of fire. 

Flash point of the compound is 
160 F; it does not give off toxic fumes 
and has no burning effect on the skin, 
making it safe and easy to handle. 
MM-17 has Coast Guard Certifi- 
cation No. 281.) Normally applied 
with either a hand or power sprayer, 
a satisfactory job can be done with 
a watering can in an emergency. 

The compound has many other 


applications in the power plant; a 
partial list includes cleaning oil pre- 
heater coils, cleaning sludge from oil 
storage tanks, degreasing machine 
parts, and other cleaning jobs in- 
volving greasy surfaces or equipment. 

Among the power companies using 
the compound are Cambridge Elec- 
tric Light Co., Public Service Co. of 
N. H., Boston Edison Co., and 
Brockton Edison Co. 

Want more information? Write the 
Editor, POWER ENGINEERING, 110 
S. Dearborn St., Chicago 3, IIl., if 
you want more data on MM-17. 


More Test Runs for Basic Coal-Bin Design 


BITUMINOUS COAL RE 
SEARCH, INC is continuing ex 
tensive test runs to develop a com 
prehensive engineering basis for the 
design of coal storage bins. Experi 
mental equipment is being used to 
evaluate the effect of such factors as 
coal moisture, coal size, ash content, 
and coal origin on bin design and coal 
handling 

Complete automation in_ boiler 
plants depends on automatic dis 
charge of coal from storage bins as 
well as on automatic burning equip 
ment. For the most part, says BCR, 
the design of coal bins is still based on 
rule of thumb methods; it is hoped 
that BCR’s work will supply con- 
stants for a number of coal variables 
and permit the development of a 
rational basis for the design of coal 
bins and hoppers. 

If this hope is realized, such a 
quantitative method of bin and hop- 
per design would be of immense value 
to utility and industrial users of coal. 


The operation of coal preparation 
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plants and dock-side coaling stations 
would also be made more efficient. 

During the summer, test runs using 
!,-inch by 0 coal with moisture rang- 
ing from 3!4 to 11 per cent by weight 
moisture, were made to investigate: 

1. use of fiberglas tapes in break- 
ing up coal pressures within the 
bin and helping the flow of coal; 

effect of bin wall feeding using 

fiberglas tapes; 

3. use of pressure breakers inside 
the bin; and 

4. use of combination hoppers. 

Currently, test runs are being made 
to find a bin system which will give: 

1. unassisted initial outflow of coal 
when opened; 

2. non-interrupted flow of 
after intentional stoppage: 

3. complete and practical utiliza- 
tion of the bin’s capacity; and 

4. full use of the entire outlet area 
thereby permitting a smaller diam- 
eter outlet. 

While all the tests to date have 
been made with a cylindrical-conical- 


coal 


bottom bin, a study will also be made 
of silo-type bins containing live stor- 
age shelves. 

This testing should yield results of 
the highest value to every coal- 
burning plant, large and small. Time 
after time, in visiting industrial 
power plants, the editors have seen, 
or been told about, troubles with coal 
in bins and bunkers. Various power 
utilities have, of course, been forced 
to study this subject intensively and 
one of the best programs of this kind 
was a study of Flow of Coal in Chutes 
by Wolf and von Hohenleiten of 
Baltimore Gas & Electric Co, pub- 
lished in Power Plant Engineering 
(now POWER ENGINEERING) July 
1945. That study was used as a basis 
for design of coal chutes at plants of 
the authors’ company, and subse- 
quently those of other utilities. It also 
affected bunker design. But the pres- 
ent BCR work will have much wider 
application, especially in smaller 
coal-burning plants, and that’s where 
it is needed most. 





Makeshift Rig Performs Quick, Low-Cost 
Electric Generator Repair 


By LLOYD McWILLIAMS * 
\\ "HEN an 80-ton rotor for a hy 


droelectric generator was acci 

dentally dropped, the bearings were 
destroyed, the shaft bent, and dam- 
age was done to the hub of the rotor. 
The 20-in. diameter 15-ton shaft was 
sent to an outside engineering works 
to be straightened and rebuilt; the 
bearings were rebuilt; but the 80 
ton rotor, for obvious reasons, was a 
problem. It would have required a 
special depressed car for shipment. 
The only firm that could handle the 
piece was 400 miles away; delivery 
was three months and we needed 
the unit’s capacity badly. 

Accompanying photographs show 
how the job of re-boring the rotor 
hub was handled on the site. Truly 
a makeshift arrangement, Fig. 1 

Problem was to true up the inside 
diameter of the hub, which was 
slightly cracked and out of round; 
also the shaft, at the hub location, 
had been built up slightly oversize. 

The rig shown was on the job, and 
had been designed by one of those 
old Joe’s of which there are not 
many left for the purpose of bor- 


* Maintenance Supers tsor, Shawinigan 


Water & Power Co 


Fig. 2. Lathe from the shop set up 
to drive boring tool. Some speed con- 
trol is always desirable for such jobs 


ing out lignum-vitae turbine guide 
bearings. It consists of nothing more 
than two spiderlike frames, Figs. 3 
and 4, which are bolted to each end 
of a bearing. A shaft, carrying an 
arm and cutting tool, rides in bronze 
bearings. The shaft has a keyway 
throughout its entire length, Fig. 4, 
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and a feed-screw with a sprocket at 
one end strikes a dog on every revo 
lution, advancing the tool 

What would have normally 
a large boring mill job, was, with this 
contraption, and with a lathe as the 
driving medium, Fig. 2, successfully 
accomplished 


been 
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1. General view of makeshift rig used to bore out hub of generator rotor 


Fig. 4. This view shows the sprocket on the feed-screw, the dog, and the arm that 
strikes it at every revolution to advance cutting tool inside hub. With this rig, 


generator rotor hub was rebored 


on site, 


saving much time and money 





Factors Influencing Starting Duty 
Of Large Induction Motors 


Under stalled conditions, large induction motors are generally limited 
by reaching maximum rotor temperatures before reaching maximum 
stator temperatures. This article discusses the various factors which 
influence the heating of both rotor and stator under various conditions 


selection 


oo RICAL ENGINEERS re 
4 sponsible for the and 
installation of large induction motors 
are usually familiar with the charac 
teristics of such motors in the region 
of full load and have little difficulty 
in selecting control components such 
as fuses, thermal overload relays, 
and other equipment for protecting 
the motor from sustained overloads 
near full load. In many applications, 
however, it is not full load operation, 
but the starting period which imposes 
the most severe service on the in 
duction motor. Therefore, the great 
est risk of failure may be in the sery 
ice it s during that interval 
Information regarding the starting 
characteristics of large induction mo 
and data on limitations 
under the particular starting condi 
tions in individual applications are 
often diffieult to obtain and for this 
reason a discussion of the limitations 
under 


receive 


tors motor 


nduction motors 
talled and starting conditions may 
he of benefit, not only from the con 
trol point of view, but also from the 
application standpoint. For induce 
motor sizes ranging from 4000 
250 hp, safe stall times are 
depend 


of large 


tion 
hp through 
of the order of 4 
ing on the t pe ol motor design 


to 20 sec 


Overheating: Starting, Stalling 

During the starting period the 
motor may be limited by either the 
rotor or the stator heating. While the 
a squirrel cage in 
operate at tem 
higher than 


rotor winding of 
duction can 
peratures significantly 
the insulated stator winding, the 
rotor may reach its maximum 
operating temperature during start 
ing before the maximum safe allow 
achieved. Under 
motor is rotor 


motor 


sale 


able stator rise is 
this condition the 
limited 

Overheating of the squirrel cage 
rotor can result in the following types 
of damage 

l Cracking ol 
particularly on 
and starting) due 
stresses caused by 


and end rings 


bars and end rings 
repetitive stalling 
to the mechanical 
expansion of bars 
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By V. J. PICOZZI * 


2. Melting of aluminum in the 
case of the cast-aluminum rotor. 

}. Loosening of the rotor core and 
separation of rotor punchings due to 
oxidation and deterioration of punch- 
ing enamel 

If the stator temperature reaches 
value before the 
conditions, the 

stator limited. 


its maximum sale 
rotor under stalled 
motor is considered 
Except under unusual conditions, 
however, it is the rotor that limits 
maximum safe stall time. Overheat- 
ing of the stator due to locked rotor 
conditions can result in the following 
manifestations of damage to the 
stator depending upon the degree of 
overheating. 

1. Rapid 
and possible 
windings 

2. Melting of soldered connections. 

}. Burning of stator iron due to 
winding failure 


deterioration 
failure of 


insulation 
immediate 


Allowable Stall Time 

An induction motor can only with 
stand locked rotor conditions for a 
definite period without incurring 
some damage of the type mentioned. 
This safe stall time should not 
be exceeded and control protection 
should adequately guard against such 
an occurrence 

The motor designer can only de 
termine the safe stall time of the 
motor after the motor design has 
been completed for a given applica- 
tion. For this reason the stall time 
data for a given motor may not be 
immediately available to the control 
engineer 

The basis for the allowable rotor 
temperature rise is dependent upon 
the ability of the squirrel cage to 
dissipate losses in its bars and end 
rings. The safe allowable tempera- 
ture rise will depend upon what the 
particular manufacturer has deter- 
mined by his experience to be a re- 
alistic limiting value. Rotor cage 
temperatures of the order of 200 C 
to 300 C are considered satisfactory 
for starting periods for brazed cages 
ol large motors The loss per cubic 
inch of end ring material is always 


kept appreciably lower than the loss 
per cubic inch of bar material to 
minimize end ring expansion which 
will result in high mechanical bend- 
ing stresses of bar extensions. Long 
bar extensions between the end of 
the rotor stack and the end rings will 
also be utilized to reduce such 
stresses. 

In general, safe stall time calcula- 
tions are based on the temperature 
rise of the bars and end rings, assum- 
ing that since the heating period is 
short, all I’R energy stays in the 
cage and raises the temperature of 
the end rings and bars according to 
the specific heat of the rotor material. 
Since stall times are inherently short, 
this method of calculation gives good 
results. Typical formulas for stall- 
time temperature rise are given be- 
low for copper bar and cast aluminum 
rotors respectively : 

deg C rise X Ib of rotor copper 

stall time 

5.6 & kw rotor loss under 

stalled condition 
deg C rise X Ib of rotor aluminum 
= stoll time 
2.6 * kw rotor loss under stalled 
conditions 


phases X Pa Row 


kw rotor loss ~ 
1000 


For the general case, the manu 
facturer may modify this temperature 
rise by constants to take care of the 
heat conducted to the iron, ete., dur- 
ing the heating interval. 

The kw of I*R loss in the rotor, of 
course, takes into account the deep 
bar effect of the rotor slot which in- 
creases the effective rotor resistance 
significantly over the d-c resistance 
value, and may be several times the 
d-c value at start. This is an ex- 
tremely important point since the 
rotor resistance determines the start- 
ing torque of the motor in accordance 
with 


7.04 & 


synchronous speed 


phases 


*Ceneral Electric Co, Schenectady, 


N. ¥ 
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Showing relations between Speed — Torque — Current Curves of Large Induction Motors 


Maximum safe stall times 
per cent voltage 
voltage 


49 deg C. Rotor rise for one acceleration at 70 per cent voltage 


Since the starting torque of an 
induction motor is proportional to 
the IR, loss of the rotor it is appar- 
ent that for the same volume of cage 
material the higher the starting 
torque the lower the stall time for 
the same inrush kva. 

Calculation of the time for the 
rotor to reach its temperature limit 
is approximately in the same manner 
for the rotor. The allowable rise will 
be modified to allow for the type of 
insulation used. Generally tempera- 
tures of the order of 125 C for Class 
A insulation, 145 C for Class B in 
sulation, and 220 C for Class H are 
permissible for short time starting 
conditions. While these temperatures 
are higher than the hot spot tempera 
tures for motors wound with these 
insulations they are of the same or 
der as the baking temperatures of 
the insulating varnishes used in the 
manufacture of coils and motors. 
Also, since the period of operation 
at these temperatures are extremely 
short the insulation life is not appre 
ciably affected. Since the a-c and d-c 
resistance of the stator winding does 
not vary appreciably, the d-c resis 
tance value of the stator winding is 
used for this approximation. 

The value calculated may be modi 
fied by a constant to take care of the 
reduction in temperature due to heat 
being conducted by the stator iron. 


Motor Accelerating Limitations 

In most instances the stall time 
limit will be dictated by the rotor. 
The reason for this is that the rotor 
resistance at start will be consider- 
ably greater than the stator resistance 
in order to obtain normal starting 
torque characteristics. 

The principal factors which will 


957 


12 seconds. Stator rise for one acceleration at 100 
32 deg C. Rotor rise for one acceleration at 100 per cent 
112 deg C. Stator rise for one acceleration at 70 per cent voltage 


155 ¢. 


influence the application and design 
of a large induction motor from the 
standpoint of starting duty will be: 

1. Speed torque characteristics of 
the load. 

2. Speed torque characteristic of 
the motor. 

3. Voltage at the motor 
during acceleration. 

1. Size of the WK®* on the 
nected load. 

5. Frequency of starting 


terminals 


Con 


Speed Torque Characteristics 

The characteristics of both the 
motor and load must be compared 
to be certain that at any speed up to 
full load, the motor torque is higher 
than the load torque. If the load 
torque equals the motor torque at 
any point below full load speed, the 
motor will stall at this point and fail 
to accelerate. Under this condition 
the motor will rapidly overheat due 
to the high currents (of the order of 
5 times full load) experienced over 
most of the accelerating period. 

The designer must compromise 
the motor speed torque character 
istics in such a manner as to give 
generally desirable running charac 
teristics (efficiency and power factor 
reasonably low starting current, and 
yet sufficient torque at every speed 
to insure break-away and prevent 
stalling. Having achieved this, the 
designer must check to be sure that 
in accelerating the connected WK 
the rotor and stator will not overheat 
during the starting period. Within 
reasonable limits, the designer can 
adjust his design to meet the particu 
lar application conditions of accelera 
tion and still meet the overall chara: 
teristics desired 

Due to the acceleration of the total 


WK? of the rotor plus its connected 
load WK* there is a certain amount 
of I?R loss dissipated in the rotor 
Additional losses will be present if 
there is load torque delivered through 
the shaft during this period. In the 
case of a wound rotor motor most of 
this loss will be dissipated in its ex 
ternal resistance. In the case of the 
squirrel cage winding all this loss is 
internal rotor [°R loss, 

The power delivered to the rotor 
of the induction motor is T,,W.,. 
where T torque output of motor 
plus windage and friction, and W 
synchronous speed of the motor. 

The power loss in the rotor during 
acceleration will be equal to the power 
delivered to the rotor |T,,W,| less 
the power required to accelerate the 
load inertia and less the power de 
livered to any connected load during 
load acceleration 


TnWe-T We 
Tin (Wy W) 


Tw 


Power loss in rotor 


Wau Instantaneous rotor speed 


torque for acc elerating total 


Ta (Tun T.) 
WK’ of motor plus load 


i Load torque 

Total energy loss in rotor during acceleration 
fr , (Wy WwW) dt 

The total inertia L is accelerated in accordance 


with 
Toe = bee 


dT 


I 
total energy loss in rotor | | 11 
m Vi 


(W.-W) dW 


This integral can be expressed in 
terms of slip S of the induction motor 


w Ww 
Ww, 


T 
i| - ' W'S dS total energy loss 


in rotor 


5 dS total energy loss 


in rotor 


load 
integral then becomes, 
ltoS iT) 


If there ZeTOo torque the 
alue of this 

for acceleration from S 
total energy loss 
loss In kw secs 


WK? » 
yne fpm 
1000 ) 


where WK expressed in (lb-ft 


7/ 





Table of Load WK 
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nal voltage If 
is Appres iable 
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maximum torque during the ac 

Reduced voltage 
i‘tarting also increases motor heating 
ie | ! is An ex 

ample of the temperature the 
rotor and stator of a large induction 
for a full and reduced 


Fig. 1 
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motor voltage 
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iluated by plotting a curve 
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full 
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ia ny locking rotor orque 


the follow! 


connected 


torque 
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independent of the total time 


tandard polyphase, 
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without }. Two 
ture, or one 


load torque 


accele rate UCCEeSSI1Ve 
ng condition 
ture 


quare of the speed and i 
at rated speed 


start 
tart with the motor not exceeding rated tempera 
Subsequently, the number of possible 


Induction Motors, Larger Than 200 hp Rating 


equal to 100 per cent of full-load 


with the motor at ambient tempera 


tart will depend 


upon the time required to accelerate the load from standstill 


to full 
load torque 


en varies as tr perature 


Speed, Rpm 
600 514 
WK 


900 720 


load 


6480 
7340 
8310 
9270 


10900 
12540 
14200 
15850 


16950 
19500 
22100 
24650 


24350 
28150 
31850 
34500 


17500 
19150 
22450 
25750 


39250 
42950 
50400 
57800 


10240 
11200 
13140 
15070 


27200 
29750 
34900 
40050 


17000 
18940 
20860 
25700 


65200 
72600 
80000 
98500 


29050 
32350 
35650 
43900 


5 200 
50300 
ees 


55500 
68300 


117000 
135500 
154000 
172500 
191200 


30500 
35360 
40400 
45000 
49850 


81000 
94000 
106700 
119600 


132500 


52150 
60400 
68700 
76900 
85200 


Lirne over thie accelerating 
period 

The stator heat loss 
the length of the accelerating period 
may limit the motor particu 
on long accelerating cycles. It 

unusual to find stator limited 
motors on such applications as large 
fan drives requiring accelerating pe 
riods of the order of 40 to 60 seconds. 

The safe temperature 
tator and hence the safe accelerat 
ing period may, of be in 
creased by using higher temperature 
insulations, however, it should be 
remembered this expedient is only 
satisfactory if the rotor temperature 
still remains within reasonable lim 
its. High temperature motors which 
are physically smaller than Class A 
machines usually have less rotor ther 


increases with 
and 


larly 
not 


rise of 


course, 


mal capacity and, therefore, for the 


nameplate horsepower they 
have capacity for accelerating 
a given WK?* than Class A motors. 


less 


Frequency of Starts 

It is extremely important that the 
number of required 
within a given period be clearly de- 
fined at the for the motor’s 
application Too frequently, during 
the life of large induction 
they may be started several times in 
succession without allowing sufficient 
for the 
decrease to a sale te mpe rature before 
the next 

I'he 


accelerations 
outset 


motors, 


time motor temperature to 
start 

initial acceleration of the mo 
a high WK® start such as ar 
induced draft fan drive may bring 
the motor to its sale temperature 


tor 


required for the motor temperature to return to 
after each 


450 
(Exclusive of Motor WK *) 
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38750 
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48950 


54000 
59100 
69400 
79600 


89800 
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110100 
135600 


161100 
186700 
212000 
237600 
263000 


the 


peed, the thermal capacity of the motor and the time 


rated tem 


start 


400 360 327 300 


39100 
102500 
116000 
129500 


72400 
83400 
94400 
105300 


44600 
51400 
58200 
64900 


57500 
66200 
74900 
83600 


143000 
156400 
183500 
210400 


116300 
127200 
149300 
171200 


71700 
78400 
92000 
105500 


92300 
101000 
118500 
135900 


194200 
215000 
237000 
292000 


237500 
264500 
291500 
359000 


119000 
132500 
146000 
179800 


153400 
170800 
188200 
231700 


346600 
401700 
456500 
511500 
566000 


426500 
494000 
561000 
629000 
696000 


213600 
247500 
281400 
315000 
349000 


275300 
319000 
362500 
406000 
449500 


limit. Starting the motor immedi- 
ately after such an initial start could 
cause some permanent damage to the 
motor. 

In order to insure proper applica- 
tion of induction motors in sizes 250 
hp and larger on drives with large 
WK? loads NEMA has adopted the 
values shown in the accompanying 
table, showing load WK? vs hp for 
various synchronous motor speeds. 
Besides defining the size WK? which 
standard 40 C rise induction motors 
can accelerate without injury it indi- 
cates the time interval for successive 
starts as far as possible. 

Where applications require the ac 
celeration of higher WK®* than those 
given special motor designs will gen- 
rally be required. This means that 
the thermal capacity of the rotor 
cage must be increased by increasing 
its physical size and therefore the 
motor is in essence larger than that 
required for its rated horsepower. 

As WK® increases appreciably 
above the values given and frequency 
of accelerations increase the wound 
rotor motor should be considered for 
the application. 


Conclusions 

1. Under stalled conditions a large 
induction motor is generally limited 
by reaching its maximum safe rotor 
temperature before its maximum safe 
stator temperature 

2. Safe stall time for large induc- 
tion motors depend upon the particu 
lar motor design and are of the order 
of 4 to 20 for induction 
motors of from 4000 to 250 hp. 


seconds 





3. For a given connected WK? and ‘The effect of reduced voltage acceler 7. The NEMA table defining safe 
no load torque, rotor heating is inde- ations is to increase the heating and load WK:® for given horsepowers and 
pendent of accelerating time. increase the possibility of the motor speeds represents a basis of good ap 
kw sec lees = 0.232 * WK? > (a ve) sticking at some speed below maxi plication. Departures from this may 
1000 mum torque. be considered special designs and the 
where WK‘? is expressed in |b-ft 5. The stator energy loss during application of wound rotor motors 
1. The effect of load torque is to acceleration is largely determined should be considered 

increase rotor heating during the ac by the length of the acceleration 8. Complete motor protection re 
celerating period in accordance with period and is equal to I*, R, dt quires protection for stalled condi 
sync rpm 6. The maximum safe temperature tions and during the accelerating 
1000 ) rise of the stator may limit the rotor period as well as at moderate run 
during acceleration on long accelera ning overloads. Careful consideration 

tion applications should be given to such protection. 


kw sec loss 0.232 X WK? & ( 


TV Monitor Saves $10,000 a Year 


USING A CLOSED-CIRCUIT 
television system, an industrial firm 
estimates it saves $850 each month in 
electric bills 

That company, a manufacturer of 
zine oxide products, is billed by the 
electric power company with a type 
of billing, used with many industrial 
concerns, involving a maximum de 
mand charge. This means that the 
electric bill for the month is based on 
the peak load used during this period, 
even if this peak occurs for just an 
instant. This method is used because 
the power company has had to install 
power lines and generating equip 
ment capable of handling the peak 
loads of the manufacturer. 

If the manufacturer can monitor 
the demand meter, he will be able to 
control his power consumption by 
switching electric furnaces so that 
peak power demands far above the ? 


Fig. 1. Engineer in manufacturing plant's control room 
observes this TV picture of demand meter 500 ft away in 


sub-station. He controls electric furnaces and other equip 
ment to keep the maximum power demand below limit 


average could be avoided See 
POWER ENGINEERING, January 1957, 
page 74. 

Because the power company does 
not permit tapping onto the demand 
meter for remote indication, and be 
cause placing a man in the power com 
pany’s sub-station for monitoring is 

y both impractical and expensive, a 
ee hago small, 5-lb TV camera, Fig. 2, 
mounted to furnish a close-up view 
station, supplying of the meter. Some 500 ft away in 
electric power tO the plant control room, an engineer 
manufacturing watches the meter reading on a TV 
plant, this tele- monitor, Fig. 1, and makes the neces 
vision camera, sary load adjustments to keep the 
circled by neon- demand from exceeding specified 
light tube, views  |imits The manufacturer, with an 
demand meter. investment of only $4000 in an in 
Sinee of moter dustrial TV system, now enjoys a 
: ; saving of over $10,000 annually 
is transmitted to For more detailed information 
monitor of Fig. 2) about this T\ equipment, write the 
in the control Editor, or jot Demand Monitor on 
room of the man the prepaid return post card else 
ufacturing plant where in this issue 


Is 





Fig. | 


a section of its rugged 


‘ verhung weight of the lance when in the extended position 


Wall deslagger (left) and retractable blower showing 
framework which 


supports the 


Fig. 2. Four of these retractable soot blowers take care of 
wide spans in Unit 2. Two driving motors produce double 
multi-helix cleaning path to cover different areas of tube 


Soot Blowers Give Cromby Broad-Range 
Steam Temperature Control 


oa — RANGE regulation of 
steam temperature is the job of 
on Boiler | nits ] and ; 
Station of Philadelphia 
Vernier control is then 
recirculation, biasing 
dampers, 


wot blower 
at Cremby 
Kleetric Co 
handled by ga 
and 
desuperheaters on Unit 
desuper 


superheater reheater 
and b pra 
l; and b 


tilting burners, 
and by 


supe rheat or 


biasing the 
reheat 


neater 
firing rate to the 
furnaces on Unit 2 

Ly ugn of both boilers is such that 
formed by tangent tubes, 


surlaces, 


all walls are 
while h 
but 
that 


eliminate refractory 
large steaming areas 
kept free of slag This 
cleaning is done by Vulcan automatic 
wall deslaggers, Fig. 1. The remain 
superheaters, reheaters, 
cleaned by Vul 


blowers, 


introduce 


must be 


ing surtaces, 
air heaters, etc, are 
can tong 
Fig. 2, ha 
1% to 2A Tt 
Blower lor 
0 Cope 


retractable soot 


ing travel extensions from 
boiler are con 
automatic 


eat h 

Vulcan 
control panels, Fig. 3, in 
room Both 
with indicating 
interlocks, 
setting 


nected 
sequential 
the plant 


trollers are 


control con 
complete 
control switches 


and 


lights 
annunciator 
up continuous blowing programs 

Annunciator lights on the panels 
indicate to the attendant the progress 
of the blowing sequence, The program 
ol blowing sequence Can be switched 
to manual control, stopped, changed 
or started at will, depending on op 
erating conditions at the time 

Boiler Unit 1, built by Babeock & 
Wileox, is of single-drum, radiant, 
dry-bottom design for 


means tor 


pressuri ed, 


pulverized coal or oil firing. It has a 
continuous output of 1,050,000 Ib 
per hr at 1875 psig and 1000 F. Re- 
heat is from 630 F to 1000 F Prac- 
tically all the heating surface is con- 
tained in the furnace and, to reduce 
over-all dimensions, part of the sur- 
face is included in a wall which di- 
vides the furnace into two equal parts, 
Steam from this unit goes to a Gen- 
eral Electric turbine generator having 
a nameplate rating of 150,000 kw, 
maximum capability of 165,000 kw. 
Unit 2 is a single-drum, controlled 
circulation, dry-bottom, radiant 


tangential-fired type 
built by Combustion Engineering, 
Inc. Here, too, most of the boiler 
heating surface is contained in the 
furnace, which operates under con- 
ventional balanced conditions, Con 
tinuous output is 1,450,000 lb per hr at 
1875 psig and 1000 F. Reheat is from 
620 to 1000 F. It supplies steam to a 
Westinghouse turbine generator with 
nameplate rating of 200,000 kw and 
maximum capability of 220,000 kw. 
This is the first generator of its size 
to have inner cooling of stator and 
rotor. 


twin-furnace, 
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Fig. 3. View of the automatic-sequential control panel for soot blowers (extreme 
left) shown built into main control board for Boiler Unit 2 at Cromby Station 





FORECASTS recently made by 
“the prophets of economic doom” 
were challenged by Armand T. Chan- 
donnet, general manager of the com- 
pany’s Medium Steam Turbine, Gen- 
erator and Gear Department, Lynn, 
Mass. He said that a tremendous 
upsurge in the power-generating ap- 
paratus and marine propulsion equip- 
ment field refutes to-day’s economic 
pessimists. 

*‘Our business,’’ Chandonnet said, 
“is one of the best barometers of the 
future economic health of the nation, 
and our business is at an all-time 
high. The prophets of economic doom 
have evidently overlooked this im- 
portant business indicator.” 

He said his own department's 
scheduled output both for 1957 and 
1958 will be close to 60 per cent higher 
than last year’s record peace-time 
output. 

“Our experience in this power 
generation field over many years has 
proved that the turbine generator 
business is extremely sensitive to 
national economic trends,’ he de- 
clared. ‘‘An increase in our business 
volume usually foreshadows an in- 
crease in industrial expansion nation 
wide.”’ 


Turbine Business: Barometer of Future 


When the basic industries are op 
timistic in planning expansion, “‘it is 
generally reflected in our barometer 
turbine business one, two or three 
years before this expansion shows in 
the gross national product. 

‘Because our manufacturing cycle 
is long — a year or more -— our tur 
bine business is an accurate indicator 
of future growth in the basic indus 
tries we serve,”” he continued. 

Chandonnet stated that the Me 
dium Steam Turbine, Generator and 
Gear Dept. has recently concluded 
its best peacetime year of production, 
has its largest peacetime employment 
and currently is in the process of a 
planned capital expansion program 
for 1957 amounting to $9,000,000. 

To meet this anticipated upsurge 
in business, the department is cur 
rently building a new $2,000,000 
manufacturing bay where the machin 
ing, assembling, and testing of tur 
bines, generators and gears will be 
performed. The building is to be com 
pleted this spring and will be equipped 
with a 200-ton crane capacity to per 
mit production of turbine-generator 
units larger than any now made in 
Lynn, 

In addition to these major projects 


Economic Health 


a number of other manufacturing 
and office areas have been renovated 
modernized, he said. The de- 
partment has had to purchase a 
number of new machine tools and 
other types of equipment to enable 
it to meet the rapidly expanding 
production requirements, he said, and 
cited as an example of these pur 
chases a custom-designed horizontal 
boring mill which will be delivered in 
November and will cost $800,000, 

Training expenses connected with 
the expansion program are expected 
to amount to $550,000 this year 
alone. 

He pointed out that the department 
recently invested another $1,000,000 
in a new materials and 
laboratory ; 

In addition to the $9,000,000 to be 
spent this year for expansion Chan 
donnet pointed out that his depart 
ment spent $5,000,000 during 1956. 
This, he said, is part of the over-all 
company’s planned expenditure of 
$500,000,000 on capital expansion 
for 1956-1958. Chandonnet pointed 
out that General Electric Company 
has invested nearly $1,400,000,000 
in new and modernized facilities since 


the end of World War II. 


and 
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R. G. LeTourneau Inc To End Name Mix-Up 
With LeTourneau-Westinghouse Co 


WHO MAKES LETOURNEAI 
equipment? This question appears to 
puzzle many of our readers, and now 
that R. G. LeTourneau Inc has re- 
cently announced plans to reenter 
the earth-moving field, it is a good 
time to clarify this confusion. 

Let’s go back to the beginning. 
Robert G. LeTourneau was a pioneer 
in the field of heavy equipment. He 
developed the two-wheel tow unit 
with extra-large rubber tires and the 
familiar Carryall, now a widely-used 
type of equipment for coal handling 
These machines, plus other heavy 
earthmoving units, were marketed 
with the names “‘LeTourneau”’ or 
“LeT”’ as trademarks. 

In 1953, LeTourneau the 
earthmover part of the business to 
Westinghouse Air Brake Co. which 
began manufacturing and marketing 
this equipment under the name “ Le 
Tourneau-Westinghouse Co.’’ At the 
time of the sale, it was agreed that 
R. G. LeTourneau Ine would refrain 
from building earthmoving equip- 
ment for a period of five years and 
refrain from using the 
LeTourneau or LeT’ on 


sold 


specifically 
trademarks 
such equipment. 

After leaving the 


this phase of 
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Cutaway view of R. G. LeTourneau Inc 
design of an electrically-powered wheel 


business in 1953, LeTourneau con 
tinued manufacturing and develop 
ing other types of extra-large equip 
ment for such fields as land-clearing, 
off-road transportation, logging, 
heavy materials handling, 
drilling, and other fields not related 


offshore 


to earthmoving. These large units 
continued to carry the LeTourneau 
name and thus some confusion arose 
in the public mind regarding the 
difference between LeTourneau and 
LeTourneau-Westinghouse., 

It has now been announced that 
R. G. LeTourneau Ine will return to 
the earthmoving field in 1958 when 
the 1953 agreement with Westing 
house expires. The new line of equip 
ment will be marketed under a new 
trademark AR-GEE instead of 
the former LeT or LeTourneau, The 
name AR-GEE obviously is derived 
from the initials, R. G., in the com 
pany name. 

A feature of the new earthmoving 
equipment to be introduced in 195% 
is the so-called Electric Wheel. This 
drive has been used in other LeTour 
neau products and consists of a d-c 
electric motor and gear train in each 
wheel powered by diesel-driven gen 
erators. Engines up to 600 hp are 
used to drive the generators and 
power the wheel The ac 
companying illustration shows a cut 
away view of the wheel, gear train, 
and motor. This system can provide 
driving power on all wheels of a given 
vehicle, 


motors, 





Calibrate Meters Easier—It's Smarter 


Use of a precision dial manometer mounted on a port- 
able cart combined with the use of a head tank and 
air supply has made the calibration and testing of power 
station meters and instruments much easier at the St. Clair 
Station of the Detroit Edison Co. Aside from its simplicity, 
the method is more accurate than methods previously used 


\' rH CLAIR wenerating when calibrating such instruments, it 
tation of The Detroit Edisor was often necessary to set up mano 
Co, the istrument group recentl meter legs extending through a double 
put into f easier method for ceiling and the two floors above. Tele 
calibrating flow meters, liquid leve phones or other means of signalling 
meters, draft gages and similar instru were required during the test opera 
ments installed in various parts of the tions and considerable difficulty was 
tation, As described in a recent issue encountered when applying the de 
of Coal to Kilowatta by L. M. Taylor, ired head calibration head pressure 
this method is an adaptation of a sin to the instrument 
ilar method used at the Philip Sport The reading of the manometer was 
plant of the American Gas and Ele« impossible at in-the-floor levels and 
trie Co when this condition prevailed a re 
During a t to Philip Sporn Sta etup of the test apparatus became 
tion by the technical personnel of St necessary. Density corrections were 
Clair, it was observed that calibra also difficult to apply to the long leg 
tion tests were made with all the test manometer fluid because of varying 
apparatus mounted on a small port temperatures at different elevations, 
able cart The use of this cart seemed 
like a good idea and it led the St Eliminates Climbing 
Clair engineers to revise their meth The new method eliminates prac 
ods of instrument calibration tically all climbing during the eali 
All of the instruments involved — bration operations because it makes 
operate on a differential pressure use of a Wallace & Tiernan precision 
principle, the pressure varying up to dial manometer with a head tank and 
a Value as high as 212 in, of water air supply. Aside from its inherent 
Before the new method was used, simplicity and accuracy, the new 
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Fig. 1. Simplified flow meter calibration system as it is used at St. Clair plant 


method greatly reduces accidents due 
to falling or accidental burns from 
hot piping and tubing. 

Figure 1 shows the principles in- 
volved in the system. The head tank 
is actually two tanks, each with a 
large horizontal cross section; one 
opened to atmosphere, the other 
closed. Both have sight glasses as 
shown, The open tank is connected 
to the low pressure side of the meter 
being calibrated. The closed tank is 
connected to the high pressure side 
of the meter and to the precision dial 
manometer. Both tanks are located 
above the meter to permit easy vent- 
ing of entrapped air from the rubber 
lines to the meter during the hook-up. 
The height of the head tank with 
respect to the meter is unimportant 
as long as entrapped air is eliminated 
in the lines between the meter and 
the head tank, 


Details of Operation 

Prior to the actual test, the water 
level in the two tanks, and the heads 
on both legs of the meter, are equal- 
ized by the aid of the sight glasses. 
The tank equalizing valve is then 
closed and the closed head tank pres- 
surized by air measured by the pre- 
cision dial manometer to give the 
desired calibration head, Different 
head pressures can be applied to the 
system by valves on the test cart cov- 
ering the complete range of the meter 
to calibrate it conveniently and ac 
curately, 

For convenience, the precision dial 
manometer is mounted on the port 
able cart together with, 1), two valves 
for applying and releasing the air 
pressure to the closed tank; 2), a 
mercury manometer used as a relief 
valve and rough double check on the 
precision dial manometer; and, 3), a 
pressure regulating valve for limiting 
the air pressure on the test system, 

With regard to the head tank hook 
up to the high and low pressure leg 
settling chambers, there is a Bailey 
Meter Company vent valve in each 
leg at an elevation higher than the 
meter between the meter and the set 
tling chambers. These vent valves are 
not shown in the diagram. By cutting 
out the flow meter at the settling 





Fig. 2. Instrument man, John Arn- 
old, makes calibration check of flow 
meter with the precision dial man- 
ometer mounted on portable cart 


chambers and equalizing the leg 
pressures by opening the meter 
equalizing valve, the vents can be 
opened and their valve stems re 
moved. The rubber water-filled hoses 
from the head tanks are then slipped 
over the vent valve bodies thus com- 


Fig. 3. Rear view of portable test 
cart on which are mounted the calibra- 
tion air pressure control and measuring 
equipment as described in the text 


pleting the test equipment hook-up. 

The Wallace & Tiernan precision 
dial gage used in this set-up has an 
8! -in, dial with a 45-in. scale in two 
revolutions, Ranges run from 0 to 
120 in. of water, minimum and 0 to 
300 in, of mercury, maximum, It has a 


Gas-Steam-Turbine Plant Will Use 
First Unified Design 


MAN’S untiring efforts to get more 
‘‘muscle power” out of heat and 
other energy that might ordinarily 
go up the chimney will receive a prac- 
tical demonstration when the Crisp 
County Power new 
generating plant Crisp goes on the 
line in March, 1958, at Warwick, Ga. 

For the plant, The Babcock & Wil 
cox Co, has developed a waste heat 
and power boiler to be used in a sys 
tem in which pressure heat and un- 
burned oxygen exhausted from a 
simple-cycle gas turbine will be used 
to help generate steam and drive a 
second turbine, While several power 
stations are using gas turbine-steam 
turbine cycles for greater fuel effi- 
ciency, this installation will be the 
first time such a system has ever been 
designed from the start as a 
bined operation, 

Steam boiler itself will burn pul 
verized coal, natural gas, or oil, Ex 
haust from the gas turbine will! flow 
to the boiler at 840 F. and will assist 
the boiler in reaching the high tem- 
peratures required to convert 130,000 
lb of water to steam every hour. In 
addition, the gas turbine exhaust will 
be put to work on other jobs on the 
steam boiler, including drying and 
transporting coal for two B&W pul 
verizers, and heating feed water by an 


Commission's 


com 


economizer, 

The combination gas turbine-steam 
turbine plant will be the Power Com 
mission’s first use of steam for gen- 


erating electricity on a large scale. 
When operated as a combined cycle, 
the efficiency of the combination 
plant is well above the average of the 
conventional steam operated plant of 
comparable size. Also, when operated 


Fig. 4. Head tank in place at the top 
of picture and lined up to the flow 
meter being calibrated through set 
tling chambers shown at lower left 


sensitivity of 1/10,000 in all ranges 

This system of calibration has 
given excellent results at St, Clair 
Station and some of the other plants 
in the Detroit Edison system have 
adopted it, some with various modifi 
cations, 


in combination with the utility’s 
hydroelectric plant, the efficiency will 
still be greater, resulting in lower 
generating costs per kilowatt-hour 

Flexibility of the electric generat 
ing system will insure dependable 
low cost power at all times, whether 
operating as steam turbine, or gas 
turbine, or with hydroelectric units, 
or combinations thereof 


Air-Cooled Aluminum Bus for 


BUSWORK and switchgear for the 
first major underground power plant 
in the United States Pacific Gas 
& Electric 150,000-kva Haas 
Power Plant on the Kings River in 
central California (see January issue, 
page 61) will be supplied by G-h’s 
high-voltage switchgear department, 

The Haas Powerhouse will be lo 
cated in rock chamber 500 ft verti 
cally below the surface, and 2,000 ft 
into the mountain from the river, It 
will require a vertical run of bus 
an aluminum bar which carries an 
extremely high current of electricity 

running through 462 ft of rock 
from generators underground to 
transformers at the surface 

Forced-air cooling will be provided 
with the vertical bus duct, eliminat 
ing the installation of heat barriers 
every 50 ft, and solving the problem 
of temperature gradient on the long 
rise, 

Forced-air cooling will also reduce 
the size of the bus duct, an important 


Co.’s 


Haas Underground Plant 


factor since space in the vertical shaft 
will be at a premium, 

In some cases in Europe, protec 
tion from bombing, avalanches, or 
snowslides has been the reason for 
location of underground power plants 
In the case of the Haas plant, how 
ever, the location involves economics 
It will reduce the penstock cost and 
produce more power than a surface 
unit under the conditions existing at 
the site. Transformers will be located 
at the top of the gorge because it 
would be impractical to place them 
underground, and unsafe to run 
transmission lines up through a shaft 

Aluminum, isolated-phase bus duct 
and switchgear will also be furnished 
for three other new PG&E power 
stations scheduled for 195 

The other three are the 108,000 
kva Balch Powerhouse, also on the 
Kings River, and the 122-000-kva 
Caribou No, 2 and the 40,000-kva 
Butt Valley powerhouses on the 
Feather River in northern California 





How To Measure Small Amounts 
Of Silica in Feedwater 


By S. ALFANO 


()\ 


ure ia the 


QUESTION often asked 
keptics is that about how 
chemist that water con 
tains such small amounts of constitu 
ent Exactly 
analysis’ Is he 
is actually the 


how accurate is the 
sure that 0.005 ppm 
amount and not more 
nor le 
These 
writer 


questions pose doubts; the 


must confess that he also en 

tertained such doubts in the past. 
To measure such small 
superior spectropho 

must. The following is 


which the writer rec 


accurately 
quantities, a 
tometer is a 
the technique 
ommends 

Silica shall be determined in ac 
cordance with the latest Armour 
Institute Method as described in 
ASME paper No. 51-A-92, with some 
presented here. The 
Beckman Model B spectrophotom 
eter may be used in lieu of the 
Model Dl The spectrophotometer 
shown in Fig. 2 is in use at the lab 
oratory of the water conditioning 
ection, Allis-Chalmers Mfg. Co.) 1 


modifications as 


Prepare Test 
Warm up instrument. Prepare 
transmittaney curve for known con 
centrations of silica from 0.0 to 0.20 
ppm in the following manner 
Clean 50 mm absorption cells with 
and fill with dis 
freshly 
sample 


Rinse 
better, from 


‘ hromiu acid 
tilled water, or 
collected condensed steam 
boiler, the water content of 
which has SiQ, below 1.0 ppm and 


operating helow 900 psia. Colleet 20 


irom a 


steam condensate; it 


) or more megohms in 


liters of uch 
shall measure 
resistivity, and will have 
tent below 0.002 ppm 

1. Fill the 50-mm Corex absorp 
tion cells with this water. 

2. Adjust wave length to 815 mu 

Adjust dark current knob for 

ero transmittance 

1. Adjust slit to smallest aperture 
shutter 
deflection at sensitivity of 
between 50 and 


a silica con 


(pen 
Observe 
l If deflection is 


Presence of silica in feedwater is easy to determine when you have 
lots of it present—but suppose there’s only about 0.005 ppm in 
your sample; can this be measured accurately? Author explains how 


100 per cent transmittance, open slit 
until the deflection reaches 100 per 
cent. The slit should not be opened 
greater than 20 per cent. 

The instrument is now set to read 
100 per cent transmittance when the 
light beam passes through the 50-mm 
Corex cell filled only with pure dis- 
tilled water containing no extraneous 
color source, 

Now add the reagents (which ef- 
fect the blue color when the silico- 
molybdate complex is reduced with 
the amino reducing agent) in re- 
verse order, without the hydrochloric 
acid to a 100 ml of this pure water. 
Place in Corex absorption cell and 
read transmittance. The deflection 
will still be 100 per cent, indicating 
the reagents contain no color, nor 
light absorbing constituents. Now 
add the hydrochloric acid and repeat. 


Check Reagents 

Having established the purity of 
the reagents in regards to presence 
of color material, it is now time to 
establish the silica contamination in 
the reagent chemicals themselves. 

To establish the amount of silica 
adulteration of the reagents, proceed 
as follows: 

Place 100 ml, 99 ml, 98 ml, 97 ml, 
96 ml, respectively, into each of five 
plastic beakers. 

Add 1 ml of hydrochloric acid 

1:1) and 0.2 gm of dry ammonium 
molybdate by means of a measuring 
spoon to the 100 ml of pure water. 

Add 2 ml of acid and 0.4 gm (two 
spoons) to 99 ml sample. 

Add 3 ml of acid and 0.6 gm 
spoons) to 98 ml. 

Add the same incremental amounts 
until all five samples have been 
treated. Proceed with the addition of 
oxalic acid after 5 minutes, and with 
the amino reducing agent soon after 
the oxalic. Then let stand 5 minutes 
and read the transmittance. 

Using the same source of pure dis- 
tilled water and varying amounts of 
reagents there will be noted a pro- 
gressively decreasing transmittance 
reading. 

A typical run for a batch of re- 
agents is shown in the table. 


three 


This test establishes the extent of 
contamination which the reagents 
contribute to the analysis. Thus as a 
blank, the reagents contribute 5.5 
per cent absorption. 

Now, instead of adjusting the dis- 
tilled water blank to 100 per cent 
transmittance, turn the slit until the 
deflection reads 105.5 per cent. This 
position compensates for the silica 
component which the reagents intro- 
duce in the analysis. 

It is now time to prepare a stand- 
ard silica curve showing silica con- 
centration plotted against transmit- 
tance, 

To this same water in the original 
20 liter plastic bottle make known 
concentrations of 0.0, 0.005, 0.010, 
0.015, 0.020, ete. ppm silica. Proceed 
with the addition of 1 ml HCI (1:1), 
1 spoon (0.2 gm) MoO,; wait 5 min- 
utes, then add 2 ml of 10 per cent 
oxalic acid; shake, then add 1 ml of 
the amino reducing reagent; wait 5 
minutes and then read transmittance. 

Using a 50-mm absorption Corex 
cell the following readings were ob- 
tained and plotted on semilog paper: 


Transmittance, per cent 
105.5 no reagents added 
100.0 reagents added 

97.0 reagents added 
94.6 reagents added 
92.0 reagents added 
89.6 reagents added 
85.0 reagents added 
84.0 reagents added 
76.2 reagents added 
72.2 reagents added 
58.5 reagents added 
45.0 reagents added 


SiO» ppm 
0.00 
0.00 
0.005 
0.010 
0.015 
0.020 
0.030 
0.040 
0.050 
0.060 
0.100 
0.150 


These data establish the standard 
plot on which future analyses are 
resolved, provided the instrument has 
not lost sensitivity, nor has the photo- 
electric cell deteriorated to the point 
that slit opening must be increased. 
The lamp for the light source should 
be replaced in time. 

An additional precaution is taken 
so that all doubt is eliminated. A 20 
liter plastic bottle filled with water, 


*System Plants Chemical Engineer, 
Houston Power & Lighting Co. 





Sample HCI 
mi mi(i:1) spoons mi mi 


Table shows a typical run for a batch 


the purity of which has been estab- 
lished, is used to supply a referee 
sample. For the next 200 analyses 
there will always be taken a 100 ml 
sample from this bottle and analyzed 
with the rest. Its transmittance is 
logged onto the plastic bottle. The 
date and quality is written on it with 
wax pencil. Any deviation is promptly 
suspect. In the course of this survey 
this water has shown constancy, add- 
ing conviction to the analysis and the 
findings on the demineralizer effluent. 
The constancy of this referee sample 
has been astounding beyond belief. 


Reagents 
a. Hydrochloric acid (1:1); dilute 
strong acid (sp gr 1.19) with equal 
parts of silica-free water. This re 
agent is silica free and does not pick 
up any silica from glass, but recom- 
mend plastic bottle. 


b. Ammonium Molybdate (10 per 


of reagents Fig. |. 


MeO, Oxalic Amino Trans. 


cent); dissolve 10 gm of the salt in 
90 ml of silica-free water. The silica 
and phosphate interference 
from this reagent. As an alternate, 
measure the dry crystals in a measur 
ing spoon holding exactly 0.2 gm of 
the salt. This measurement must be 
exact at every analysis. 

c. Oxalie acid (10 per cent); meas 
ure dry in a spoon holding 0.2 gm 
crystals. 

d. Amino reducing agent; dissolve 
0.5 gm of l-amino-2-naphthol-4-sul 
fonic acid powder and 1 gm sodium 
sulfite in 50 ml distilled water; then 
add to a previously prepared solution 
of 30 gm sodium bisulfite in 150 ml 
distilled water. 

e. Sodium silicate standard 
tions; procure standard silica solution 
from reliable sources from which 
dilution to other concentrations may 
be effected. 


solu 


Place 100 ml of sample in a plastic 


derive 


we fl 


te ) PHOTOELECTRIC u 


Schematic diagram of spectrophotometer theory of operation 


bottle. Add 1 ml HC! acid; add 1] 
spoon ol moly bdate crystals (0.2 gym 
wait 5 minutes after which add 1 
spoon oxalic acid crystals; shake and 
then add 1 ml of amino reducing 
agent. Let stand 5 minutes and then 
determine transmittance. In every 
case where dry crystals are added a 
solution of them should be secured 
As an aside, but of particular in 
terest to the industry, the writer 
presents here a report of silica preva 
lence in the steam-water cycle.** 


Silica Key Component 
Silica is admittedly the key com 
ponent of all the constituents that 
lead to trouble in a steam generating 
plant. Its presence in the cycle is a 
function .of its concentration in the 
boiler. For the 1500-psi parameter, 
the silica dissolved in the steam has 
been found to be | per cent of its con 
centration in the boiler water. This is 
in very with the 
findings of Straub 
In correlating silica prevalence in 
the steam-water cycle with its con 
centration in the boiler water, the 
disturbing discovery was made that 
the standard steam sampling device 
did not so confirm this relation 


close agreement 


Present Standard Inadequate 

Regardless of the silica content in 
the boiler water, the steam sample 
taken from the standard sampling 
probe in the boiler drum did not 
vary; while the silica in the high 
pressure heater traps, boiler feed, 
and exhaust condensate varied pro 
portionally. It is evident that the 
present standard is inadequate to 
reveal the true performance of a 
steam generator. A better sampling 
point is the drain from the highest 
pressure heater, from which approxi 
mately 5 per cent of the steam flow is 
extracted. While some may reason 
that the sample may have entrain 
ment removed within the first group 
of stages in the machine, the writer 
feels that the temperature in this 
zone precludes such possibility. 
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HOW MANY STACK BTUs DO YOU BUY EACH YEAR? 





Whether you burn it — or dissipate it 
up the stack — every BTU costs you 
money. In fact: 

Yearly cost of fuel often equals the 
cost of your boiler. That's why heat 
recovery—or dollar recovery—is so 
important. Boilers simply have huge 
appetites for fuel . . . fuel that's con- 
stantly going up and up in cost. 
And small boilers are no exception. 
Even with relatively small boilers — 
that is, between 25,000 and 250,000 


Ibs per hr—substantial heat recovery 
is possible. With a Package liung- 
strom Air Preheater, fuel consumption 
is most often reduced 10% or more! 
As a result, many plants have written 
off their Liungstrom within two years. 


Get more steam, and cleaner stack 
gases. Put it another way. The BTUs 
that you save with co Package ljung- 
strom can be used to increase boiler 
output. What's more, higher combus- 
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tion temperatures cut slagging . . . 
keep stack gases clean. . . allow use 
of cheaper fuels... reduce corrosion, 


Comes complete, ready to install. 
Determine for yourself how easily a 
low-cost, shop-assembled Package 
Ljungstrom can be applied to your 
generating or process system. Ask for 
our brand-new 16-page brochure. 
It's yours with our compliments, simply 
by writing to the address below. 


The Air Preheater Corporation 60 ast 42nd Set, Mow York 17, HY. 














WOOSGNVH ONISSZSNIONZS Y3MOd 





WOOSGNVH ONINZANIONS Y3IMOd 


@50q peacos6-, © ul pedwinj> sayy 44 yO 410d 































































































24) aig {| MOjs PeA[OAdl puke sseid [up synu Key 2610) WO4 ePpOWw eq UD. sdwOP-> |Nyes/) “a1qey ey) uo Buryool yYIOM BY} JO 41a3 O 
© Yim JOO} Buuungep puo Sueywoy sy eHOW F JO YONYD ay} Ul peddu3 aq uD Aoyy -UBP JNOYILM Sjas Ul pesn aq UeO sdwepP - es 
‘palajWeyo aq 0} a18 suid [BieAaS al04, [BseAes “ABM SIU] Ul “SpUuBys 3 yore oe de 
‘dn paysid aq 0} aaBy sjoo} ou out , UO IBY X9y JAMO] BY) Wioljy JUBWaINSBeUI uw 0 
pezou aq [[L4 2 puke Wdojsed 03 spuovas ’ ’ aues oy} Apoexe si dwep youe jo aR} é + 

Z inNoge sexe) uoNBsedo fener ayy / mef JaMOl 843 JVYI sINsUe 02 4Seq SI FI (s 
= uid O O ‘apeu aie sdwiep asey} jo sequinu & J] Z a 
Sot oe = pase ipo oat tess gs Ae 

® SI @yojs aUuO jo yyNseu au ‘sd 1a3 = Bap YUM pel[lip ApBel[e 338 y UK ry 
5 Can 2s 940 J0 18 2 awes ay = sajoy [up dey Z2unjods 10} 10 ‘sajoy Bul = WV 

ye pur ‘yidue] seq) “Suoye payind ‘sary = -JBU [[LIp 0} pedtsep St 31 Yor ul sezeid 4 
a4} UGAMJEq PazIeSUI SI PUe GUO ‘Mass 10 = [aa4s 10438304 Zuidwep soy Apuey Ase] a © | 
uld 8 JO pus ay} JeyweYyo puke lingap Oo] -nonsed cy ‘unael Gm pam mae . 

‘J9SN 84} SPJBMO} PU GUO YIM Yous ul UMOYUS § SMALIS Be 3aZis . S 
{]qWasse 842 UO Sel] [00] 343 ‘asn UT] pues sjnu xeq [eeIs a3 1B] wiodj dn es 

"SMaIS PRAY aq uv sdwep-> T1NdaSM AUDA “a 
yey Aq aoejd ul paundes saqed dwep a 
jBusayxe JO suBeul Aq YOO[G-A 243 UO °o 
uortsod ut padwiep aue sly eyt, “43903 sduipj>-> Apunpyy a9}0W S3}N_ 26107 
peyoqid auy yILM seTy yey ‘moieU jo ited WW 





8 WO] PAWO] al¥ SA 94 JO SeOBj apisul 
84} pue Yoolq-A B JO WO} oy) Ul asEeq 
poom JO jee3s B sestudwioo 00} ey] 
a3pe a4} puNnolse Jajweyo MOLIBU 
ew Surpuroid Aq A[quiass® sz aeqywer 
pue® Mads 10 uld & JO pus ay} AWYEsYs Je] 
-WBYd [[LK JUGUIBAOU a] Suis B ‘peqLiosep 
[003 3 YILM “SeTOY OUL JIBIs 03 BNO 
wey} Jury ‘Ssmal0s pue suid jo spue 
24} uo dn UMOIY) Use BAY sesInig pue 
Ssiing 38y3 puNoj eq |i“ — 
pue itedal Jaqje Yyoueq ey) 3B sul O 


84} SUOTE PeSJAABIQ SI 00} -Yooul [Tews ONT’ IG WASSY NAHM 


ajeid yoReq UO! JsBo ayy UBYY YyI0g YIYM ‘BOLAap STG? YILM Peploae st 

Jajyjos [RIeuI JeyIO at inutWinje BuULAjOAal aiym Yyonyo ay3 Jo IysiIem ayy 
wolj apew st 3njd ayy ) pwazyy yoddns 0} Jul{s) Jo ssoupsEMyME 9U,L, 

JUeAald « JUsUIaZRZUa OUI SpRaluy au3 ‘uoljeiedo afdulls & SI [BAOUIal pue 

seping p syioddns {poq YyYonys ayj jo ajoy Jajue YysnoI4 

jede} afpuids ay} ojul peqy st nid aq 

YONYI 8y} eAOWal OF “SpRaly} 24} JuLses 

O yay sepind ‘ajpuids oyu! sy (yw) Sajyd Surunow -Ud JO} PeA[OAal 2q UBD II GoOIyM UO pu 

pavioddns SI }I azaym UoTod jarjesed ay} 

0} UO pIjs St YOnYyo ey} pue asou a[pulds 

eqye] ayy ovUl peg sl 3njd eu) *yonyo 
ay} junow Oo} pdlisep sl i Uey MK 

*‘pBaly) ajeidyoeq yonyo 

JaeWBIP a109 ey YsNoIyI 

} Pp @pis}no ue sey 

$s ay} Wool 


2 Jay}0 












1UZIeM NON at 








de = ee » aplLa B aonpoid 0} puey <q p 









9A1}29}j9 “3SD4—jOO] Suluingsg 





T]Lm Yor 
jewied peuin 
sepnsjoid yoru 
uids 343 


seem ans at 
Bue 10} 3 








painbal uonenpess ajni joRxe uo } 10 10 Toued 
84} J8@A0 peuorjisod eq UBD puB YOM oy) 








fold along this line—outside edges toward you 


ae 

8 sey 3nd ay} jo pues suG “uONEBISNIII 

aq) ul umoys se ‘Znjd ZJununow 

® sesud junow jnjesn ¥ 
}]NSel OsSTe UBD suaZUY 0} SJUsPLHoYy 

spuvy 343 jo no dys prnoygs 

peq 3u iB] asewiep I 





1@6p06 Apuoy © seyow asm BurjySrs yim Buu doy 


both 











100) 
i + 
























YY pPepBe. 





UsOjsed 07 ¥SB} 
Bl Tews 10 Serr 


ONLLNOOW 












s02UNOW PNY sjduIS 





}ORXe 


aunstaui ayeoydnp yo Sue] NGHM 


77) s > 





Aajiy “3 “4 Wooly SDap] s10WZW 
SedD] [3936 40) JO}IDW : 


Section 18 


TURBINES FOR DEPENDABLE 


day-in/day-out 


service 


a hed wh 

BUILT-IN ( i a 
yo 4 eal ) 
i 


,] 
COUPLED 


TURBINES 


extend Elliott Turbine efficiency 
to broader range of a ppl wations 





In operating many low-speed machines—such as fans, pumps, 
compressors and lineshafts—-maximum overall efficiency is 
achieved by employing high-speed steam turbines which drive 
the machines through reduction gearing. Elliott has long been a 
leader in the design and application of geared turbines, built-in 
or coupled, which drive lower-speed machines without sacri- 
ficing the compact size or high operating efficiency of the turbine 
Design features of the built-in type, seen in the cutaway 
above, include: compact, rugged turbine 
and gear case, one-piece high-speed shaft, CS 
double-helical gear and pinion, dynami- ‘aduchen oan 
cally balanced gears, liner-type bearings 
These and other advantages assure sus- 


tained operating efficiency over the years Here a compressor in a petro-chemical 


For details, ask your local Elliott field engi- plant ls driven through separate Elliont 
ser for Bulletin H-19. « rite Elliott reduction gearing by a YR turbine. In this 

— ms = . Phaeleds — type, the geors are coupled to the 

Company, Steam Turbine Department, turbine by flexible couplings. 

Jeannette, Pa. 


ELLIOTT Company fr 


Steam Turbines * Motors «¢ Generators «+ Deserating Heaters «+ Ejectors « Condensers ¢ Centrifugal Compressors ¢ Turbochargers « Tube Cleaners 
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WHAT ARE ADDITIVES? For pur 
the term 

as chemical compound 
either improve 
ch a petro 


or impart 


or additive 


enhance or 


prope ree wr 


Lubricant Additives With a Purpose 


viscosity index, pour point, foaming, etc 
B. Those 


chemical 


measurable 
ance characteristic 
such a 


rial 


in 


in 


effect is more 
usually more 
of some perform- 
This includes mate- 
oxidation-corrosion inhibi- 


end 
and 


Ww ho “ 
nature 
term 


er 
th 


patible 
agents as 


gr 


ones 


By E. F. KOENIG * 


the fact 
be com 
addition 


of a lubricant. However, 
these compounds must 
with other chemical 
well as the base lubricant 
reduces the number of usable 
Accompanying table, from Lubri 


ty 
at 


eatly 


tors, detergents and dispersant 4, extreme 
pressure, anti-wear, and oiliness 

There are many hundreds of chemical 
compounds that have been found to 
impart or enhance some individual prop 


cation, March 1957, briefly summarize 
pertinent information on the commonly 
used lubricant additives 


lubricant ad 
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ical 


ore 


ph 
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* Research and Technical Department 


enaracter The Texas Co., Beacon, 
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Section 5 





“Today marks an event of historic significance 
in man’s development of the atom for 
peaceful purposes. The reactor we are placing 
in operation today is the first of a 
generation of such reactors designed to provide 
electric power for our factories and 

our homes, power upon which the strength 
and future well being of this country 


vitally depends.” 


from Dedication address, Feb. 9, 1957, by 
Rep. Carl T. Durham, Chairman, Joint Congressional 


Committee on Atomic Energy. 


f 


EXPERIMENTAL BOILIN 
WATER REA AN 
Argonne National Laboratory 


Lemont, Illinois 


TURBINE RATING 
5000 kw — 600 psig — 488° F 


ENGINEERING AUTHORIZED 
August 25, 1954 
FULL POWER GENERATION 
December 29, 1956 
FORMAL DEDICATION 
February 9, 1957 


SARGENT & LUNDY ENGINEERS 


140 SOUTH DEARBORN STREET, CHICAGO GZ, ILLINOIS 


For more data circle 556 on Post Card 


I 


4 
‘ 








ooomore 
queality 
proved 
LL VALVES 


w f / FIG. 11303 (Sec.) 
Pressure Seal Steel 
Gate Valve, 1500 
Pounds. Welded Ends 





Designed for long life, designed for dependable service 


Consult your Powell Valve distributor for all the facts about quality proved bronze, iron, steel 


and corrosion-resistant valves. For every flow problem . . . there is a Powell Valve to solve it. 


THE WM. POWELL COMPANY, CINCINNAT! 22, omio... 11ith VEAR 
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L-T-E CIRCUIT BREAKER—KD (3,000 amp. rating) 
showing progressive assembly with Revere Copper 
and Aluminum Extrusions in place. 1-T-E Circuit 
Breaker—KE is same type with 4,000 amp. rating. 


ALUMINUM 


for economy 


COPPER 


for conductivity 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Milli; Baltimore, Md; Brooklyn, N.Y; Chicago, Clinton 
and Joliet, lil; Detrou, Mich.; Los Angeles and Riverside 


Cali}; New Bedford, Ma Newport, Ark.; Rome, N.Y 
Sales Offers im Principal Cities, Distributors Everywhere 


ve 


~ 


—form a Money-Saving 
team in latest 


CIRCUIT BREAKERS 


Os OS 


Revere T. A. Service an Important Factor 
in Ultimate Design of Parts 


The larger of the two extruded and drawn copper shapes 
shown at extreme left started out on the drawing board as two 
pieces. It was thought that a single shape of this size could 
not be made satisfactorily. At this point, I-T-E Engineers got 
together with Revere's T. A. (Technical Advisory) Service and 


threshed things over. The final result is the one piece extrusion 


Shown and a reduction in machining time 


Aluminum was selected for the other extrusion shown because 
I-T-E found that it cost less per pound of metal and had a 
higher strength rauo when compared to a casting. Also space 
was a factor. In all, Revere supplies § copper and 2 aluminum 
extrusions for KD and KE type I-T-E Circuit Breakers. All 
were designed to fit specifi requirements of I-T-E Engineers 
Where it could be used satisfactorily, aluminum was applied 
because of economy, while current carrying members called 
for copper 

This is still another example of Revere : ipplying the metal 
that will do the best job and with the greatest economy 

be it aluminun copper or any one of their alloys. So, with 
new things happening all the time in non-ferrous metals it can 
pay you to keep in close touch with Revere 
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—~ 
‘Two BIG ADVANTAGES! 


1. Self-Aligning Ball 
2. Chemically Inert Seal 











CASING 


SPRING re —e 


ALIGNING 


For Use With 
%" %", wr", %", 
1%", 1””", 


‘ 


for STEAM, OIL or 
WATER LINES 


Two important features give Barco 
Swivel Joints capabilities not found in 
ordinary swivel joints 


SELF-ALIGNING—Provides a 

wide tolerance for pipe fitting and ma- PLATEN PRESS —Borco Swivel 
- Joints (see arrows) in “dog leg” piping 

chine alignment. Saves endless hours provide flexible connection to moving 


and permanently _ pleten of press. Platen moves up and 


installation time 
down. Line handles steam and cold water 


protects against binding and wear. ahecnstaly 


CHEMICALLY INERT SEAL— 
Pressure sealing and automatically 
self-adjusting for wear. Ideal for steam 
service. Uniform performance over tem 
perature range from — 50° to +600°F. 
No lubrication needed 


Send for Catalog 265B, “Barco Self 
Aligning Swivel Joints."’ Ratings as 

th as 750 psi ste 3000 ps J. 
high - é pes athe OF S ae hy OIL BURNER —Two Borco Swivel 
draulic. Sizes 4" to 2"; angle or straight. joints (see arrows) mounted as pivot 


Ask jor recommendations Barco is at points on hinge provide swivel connec 
tions for fuel oil and steam atomizing 


your service 
. lines to door mounted oi! burner 


FOUNDED | 
— BARCO MANUFACTURING CO. 


BARCO 547E Hough Street Barrington, Illinois 
4 The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 


In Canede: The Holden Co., ttd., Montreal 





'S gacneo ore 
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pump installed under the drip from 
a leaky tank or the switch box put in 
the way of escaping steam from a pop 
valve or leaky pipe joint? 


Use Care with Accessories 

Items such as water columns should 
be carefully installed. Where pipes 
are short and inflexible, final align- 
ment should include heating and 
slightly bending the piping for exact 
fit. The water columns on a boiler 
drum are a good example of a difficult 
fitting job, since their pipes are usu- 
ally short, and alignment must be 
exact to prevent strains when making 
up the last joint. 

Photoelectric smoke indicator lights 
should be carefully mounted so that 
adjustment is possible in all direc- 
tions for later possible corrections. 
I have seen some unbelievably ama- 
teur jobs in mounting these units, 
using techniques of ‘‘bolt bending,”’ 
“plate shimming,” and ‘washer 
equalization” to compensate for a 
poor initial alignment, I have seen 
precision pre-focused projector lamps 
held in place on a piece of plywood 
by wood screws in lieu of a proper 
socket assembly. 

Another good practice is to use 
your good sense in case something 
‘just doesn’t look right.’’ Don’t be 
put off by being told that “It’s com- 
mon practice,” or ‘‘ We’ve never had 
any complaints before,” or ‘‘We’ve 
always done it this way.”’ Judge for 
yourself, from your reading of avail- 
able instructions and use of logic, 
whether a job is properly done, For 
instance, steam leaks which are per- 
sistent may indicate improper instal- 
lation or defective material. In a few 
months’ old plant, I have been con- 
fronted with the following conditions: 
1. Pinhole in cover plate of a high- 

pressure trap; 

Pinhole in bonnet of a 14-inch 

main high-pressure stop; 

Use of cheap cast iron in place of 

semi-steel in water column cast- 

ings. 

Although the manufacturer replaced 
the defective piece in each case, the 
inconvenience and installation cost 
were ours. In the last instance, the 
manufacturer was quite surprised to 
learn that his castings were not up to 
snuff, It seems that the foundry used 
a defective lot of casting steel, and 
apparently all the sub-standard units 
had not been recalled! 


Get Boilers Installed Right 

Now, a short discussion of boiler 
installation may be in order, It is 
well to ascertain if the boiler manu- 
facturer just sells the steel, and from 
there on it’s up to you, or whether the 
manufacturer will follow up the erec- 
tion and installation of his equip- 
ment. Both types of service are avail- 
able. Obviously, the cheaper service 





1957 


NEED WATER TREATMENT 2 


BE 
WISE eee 


MOGUL IZE 


L SERVICE 
wiTH MOGUL QUALITY PRODUCTS AND MOGU 


| ], comptete survey 2 . consuttation 


Your Mogul Service Man will : Our Service Department is avail- 
survey all equipment requiring \b) able for water problem consultation 
treatment. Our Service Depart- Z at all times. Water samples will be 
ment will review this survey Sah analyzed and results reported to 
and make treatment recom- you at No Charge. 

mendations. 


3 . WATER TESTS | REPORT CHARTS 


Your Mogul Service Man will Age r= Mogul Report Charts are supplied so 
make water tests whenever neces- AL you may keep daily records of your 
sary. Our Service Department Ne water control tests. Monthly charts 
will provide instructions for blow- me it\ik may be submitted for Service 
downs, wash-outs and standby a Department review and comments. 
procedure, as required. ; 


5 . test ser G, Periovic caus 


We furnish you with a Mogul 
Test Set. TEST SET REAGENTS 
ARE SUPPLIED AT NO 
CHARGE. 


Your Mogul Service Man will assist 
your operating personnel in the 
use of Mogul products, and proper 
feeder requirements. 


¥ 


xf 
a“ 

; 7 
4 
a | 

4 

7 

' 


Product literature is 
available on request. 


The North 


Standard Building 
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Accurate 
Proportioning 
of Fluids 


Hills-McCanna Metering and Proportioning Pumps 


Hills-McCanna Proportioning Pumps are de- 
signed for dependable precision metering and 
simplified maintenance. Ranging in capacity from 
a few cc to hundreds of gallons per hour, they 
may be adapted to automatic operation. Write 
for the valuable booklet “Precision Proportion- 
ing Pumps” for complete information. 


Pat. appl. for 


hills - 
Mic Calithad 
company 


THE PEOPLE WHO KNOW AND | esata) FLOW 


DIAPHRAGM VALVES 
... provide leak-tight, dependable valve 


performance for corrosive services, 
slurries, liquids, gases, air and water; 
feature simplified in-line maintenance, 
exclusive sealing bead diaphragm. 
Write for informative catalog on com- 
plete valve line. 


Hills-MeConne Company W. Nelson Ave., Chicago 18, Mlinois 
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will require increased vigilance on 
your part to see that you get the best 
possible installation, Because the 
boilers are often the most expensive 
single component of a plant, careful 
attention should be paid to their 
preparation for service, 

Probably the most frequent cause 
of annoyance with a new boiler lies 
in the refractory. Be sure that your 
insulating bricks are not laid by an 
ordinary bricklayer but by a quali 
fied refractory mason, Laying up of 
firebrick is an art only remotely re 
lated to the erection of structural 
brick, The material should be ade 
quate for the service involved, It is 
good economy to get a grade of fire 
brick one step better than you think 
you need, since burned brick is ex 
pensive to replace, Expansion room is 
mandatory see that ';-in. is al 
lowed for every four feet of brick 
wall. This can be assured by the in 
sertion of a '4-in, thick strip of ply 
wood every 4 ft, The plywood will 
burn out when the boiler is fired 

Firebricks are ground square, and 
in this work, mortar is used not as a 
filler, but only as an adhesive, Joints 
should be as thin as possible, as in 
Fig. 7. Anything over 1/16 in. is too 
much separation between bricks 

The secondary or back-up insula 
tion should not be exposed anywhere, 
so watch especially around openings, 
such as door frames, for this condi 
tion. There is now on the market a 
light insulating brick that is used for 
both primary and secondary insula 
tion, but these are used only for spe 
cial purpose installations, The usual 
back-up insulation must be pro 
tected 

Burner fronts should be high tem 
perature, high quality, plastic or 
preformed molded ceramic. The ce 
ramic should be anchored to the steel] 
fronts by special alloy anchors, 


4 de pa) a ated got 
j 
( 





“Yes, we've tried your new wonder pipe 


covering — and found it wanting 








New boiler at 


Mando burns coal 

| the modern way 
for economical 

steam generation 





Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substan- 
tial savings not only in efficiency but in fuel economy over the years, 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar * Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use * No smoke or dust 
problems when coal is burned with modern equipment © Be- 
tween America's vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 


and its price remaining stable. 


Mando—the Minnesota and Ontario Paper Co 

is keeping pace with continuing production 
expansion. The firm recently installed in its plant 
at International Falls, Minn., one of the largest 
modern single-pass boilers in the pulp and paper 
industry. It is designed to produce 240,000 Ibs 
of steam an hour, bringing the mill's steam gen- 
erating capacity to 960,000 Ibs./hr. The new 
boiler has 22,500 sq. ft. of heating surface and 
required 300,000 lbs. of steel in its construction 
It will use 775,000 gallons of water a day and, 
for economy, will burn pulverized coal as a 


primary fuel—300 tons daily! 


For further information or additional case his- 
tories showing how other plants have saved money 
burning coal, write to the address below. 

BITUMINOUS COAL INSTITUTE 

Southern Building ¢« Washington 5, D. ¢ 
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Insulation Testing Build New Plant Right! 
Made Easy... 


continued from page 118 


which should extend to within 2 in. 
of the surface. The proper type of 
anchor will not only hold the burner 
cone in place but will serve as inter- 
nal reinforcement to prevent crack- 
ing. The burner cone must be truly 
concentric with the spray nozzle. 
Two types of plastic refractory ma- 
terial are available: one requires that 
it be kept moist until firing; the 
other type is a hydraulic-setting mor- 
tar usually referred to as air set. The 
second type acquires strength by re- 
action with the water. Make sure 
which type is being used in your in- 
stallation so that you can be sure 
that the proper moisture condition is 
maintained or that it is properly dried 
out, When placing this material, it 
should be firmly rammed or pounded, 
The material may be received as a 
powder, which should be freshly 
mixed just before use, or as a pre- 
pared plastic, which should be used 
‘as is,”” immediately upon opening 
the container. Re-worked dried plastic 
should not be used, except for small 
patch jobs. Holes should be punched 
all over the surface on 1'4-in, cen- 
ters, using a '¢ or 3/16-in, welding 
t We E t M A N UA L rod, The surface should be stippled 
with a brush or hacksaw blade, 
° ° Look at your boiler carefully after 
for Practical Electrical Men a few firings. If you see nice, clean 
cracks, these are expansion cracks 
Tells How to Use the Popular and will close up when firing. A dirty 
or sooted crack should be repaired, 
: Also, watch for a nice, shiny, glazed 
MEGGER INSU LATION TESTER brick surface, This indicates that the 
brick is melting or overheating. And, 
finally, make a check to see that as 
The Meg type of Megger insulation tester shown above is perhaps few edges or corners as possilbe are 
the most popular and most-used tester there is. It is available showing, for these regions will burn 
with a hand-crank generator for field use and with a separate or out first, 
built-in power supply for repetitive inspection or production 
tests. Ranges available up to 2000 megohms, 1000 volts d.c. 
Optional accessory features include ohm scales 0 to 10,000 ohms 


Tubes and Casings 
When rolling tubes, be sure that 
the tubes are not over-rolled, Your 
best guarantee of this is a boilermaker 
The answers to many of your electrical maintenance problems who knows his business, You can tell 
are in the 100-page “Manual on Megger Insulation Testers”. by watching him work, As a rule, no 


It answers que stions like these: 


and ratio and discharge switches. 


What makes good insulation go bad? 

How can you check it before it breaks down? 
How does a Megger insulation tester work ? 
W hat testing procedures should be practiced ? 
How to interpret meter readings ? 

Does periodic testing pay off? 


W rite now on your company letterhead for this valuable manual 
together with helpful material on the practical and economical 
advantages of electrical preventive maintenance 


Write for BULLETIN 21-PE. 


JAMES G. BIDDLE CoO. 


* ELECTRICAL TESTING INSTRUMENTS 1316 ARCH STREET 


SPEED MEASURING INSTRUMENTS PHILADELPHIA 7. PA 








“Now here's my idea for slowing 


* LABORATORY & SCIENTIFIC EQUIPMENT Bias : 9 
down the rush at quitting time. 
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Fuller Rotary Two-Stage Compressor, C135-135H. Capacity 680 c.f.m., 100-lb. pressure, 690 r.p.m., 150 hp. motor, 


16,000 HOURS OF OPERATION WITH NO MAINTENANCE 


Empire Steel Castings, Inc., Reading, 
Pennsylvania, installed a C-135-135H 
Fuller Rotary Two-stage Compressor in 
April 1953. After 32 months 
mately 16,000 hours of operation-—the 


approxi- 


compressor received a routine inspection, 
when a new set of blades was installed in 


the higher-pressure cylinder. 


The Empire engineers report no down- 
time since replacement, although they've 
added 4,000 operating hours. Prior to 
switching to Fuller, their former experience 


with compressors was a different story 


as many as several overhaulings in one 
year. With Fuller equipment furnishing a 
constant high capacity air supply, pro 
duction costs have been greatly reduced 


Here's how Empire uses compressed air 


* In the molding department, supplying all 
air for pneumatic rammoers, all squeeze 
and jolt machines, automatic set-out and 
lifting apparatus of mold conveyors, 
automatic shake-out machines, mold clean- 


ing and spraying equipment. 


*In the core department, for ramming 


FULLER COMPANY 
150 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL 


AMERICAN TRANSPORTATION CORPORATION 


Chicago « San Francisco - Los Angeles « Seattle - Kansas City - Birmingham 


equipment, spraying and torch drying 
equipment, core oven operation as well as 


core blowing equipment 


*In the cleaning department, pneumatic 
chipping hammers and grinders, black 
smith requirements, sand-blasting, pres- 


sure testing and miscellaneous tools 


*In the heat-treating department, heat 
treating furnace operation and cooling 


equipment. 


To get all the facts and engineering data, 
write today for Bulletin C-5A 


Fuller 


c-208 
3662 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 


Visit us in Booth 717 At the National Materials Handling Exposition, Philadelphia, April 29 to May 3 
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@ Don't be misled into thinking that one type of steam trap meets 
all requirements. Each type of trap has a purpose—operates effi- 
ciently only under certain conditions. The correct selection of the 
right type of trap for each application pays for itself by draining 
all condensate and venting a// air in the shortest possible time. 


ANDERSON STEAM TRAP SELECTION GUIDE 














Anderson FLOAT Traps 


Super-Silvertop INVERTED BUCKET 


For normal inside uses. More efficient since conden- 
sate, rather than temperature differentials, actuates 
the trap. Patented guided bucket arrangement 
eliminates bucket Emees and assures positive 
seating. 





Heat-Kwik COMBINATION BUCKET AND THERMOSTATIC 


Vor extremely fast heating up. Unique combination 
design vents air eight times faster from cold units. 
Permits production units like cookers, dryers, 
autoclaves, kettles to reach maximum capacity in 
2% minutes 





Quik-Flex THERMOSTATIC 


For all outdoor applications. Wherever a freeze- 
»roof trap is required such as tracer lines, meter 
ond etc. Particularly recommended for refiner- 
ies, chemical, petrochemical and other outdoor 
type plants. 





For continuous trapping. Such as ahead of conden- 
sate meters (bucket traps operate intermittently). 
Also for draining moisture and entrainment from 
air and gas pipelines, purifiers, separators and 
other equipment. 





I want to use 


the right steam trap 
send information on the fol 


lowing types 


© Inverted bucket 


0) Combination 
OC) Thermostatic 


C) Float 


Please 


Company 


Address. 


————— State 
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tule should be rolled more than twice, 
The final check, of course, is tightness 
under hydrostatic test. 

It is important that air casings on 
boilers be leak tight. One test is to 
put air pressure on the casings and 
test with a candle along the seams 
and penetrations, Another test is to 
put a smoke bomb in a pressurized 
firebox, then just watch the smoke 
come out! In any event, these, or 
other simple tests, should be used to 
check tightness of casings. It is not 
enough to plug up leaks with asbestos 
plaster, Instead, use a resilient caulk- 
ing or asbestos rope or wicking fol- 
lowed by asbestos plaster, When the 
first application is dry and hot, it 
will shrink, so it may be wise to go 
over the worst spots with a second 
application, 

In a new boiler, it may be an eco- 
nomical precaution to coat the water- 
sides before putting into service. 
This can be done to a new boiler 
cheaply and will result in increased life. 

Your final check on a boiler in- 
stallation should be to see that the 
center of the water glass is level with 
the required water level in the drum, 
Use a transit or level line to check 
this, 


Look at the Building Itself 


And as finale to this discussion, let 
me point out a few things about your 
building which are often neglected. 
The floors should be properly sloped 
for drainage, This is not merely con- 
venient but is necessary in case of 
leakage, or for easy draining of tanks, 
and to insure safety. Be sure that all 
parts of your floor drains are avail- 
able for cleaning out, and be sure 
that the builder will remove all the 
insulation and material that have 
accumulated in these pipes during 
construction, 

Include pad-eyes above heavy 
equipment for lifting; install safety 
rails where needed, Insulation that 
may be walked on should be metal 
covered, Ladders should be built into 
places which must be regularly reached 
for operation or servicing. 

And for safety’s sake! Watch those 
head-denting, low-slung, steel beams 
under steps or platforms, Pad them 
or extend a post from the floor to the 
offending beam corner. 

Having thus considered all the 
above conditions, you will have con- 
siderable assurance that your new 
plant will be a dream and not a night- 
mare! 





WOULD YOU LIKE TEAR SHEETS? 
Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue— Editors. 
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MARIND CONDENSERS 


ECONOMY ¢ RELIABILITY « PERFORMANCE 


; 
i 
’ 
' 
’ 
; 
‘ 


Thoroughly experienced design engineering and manufacturing staff, 
very Marind job is backed by this Company’s international 


reputation for outstanding quality, service, performance. 


Industrial Products Division 
MARYLAND SHIPBUILDING & DRYDOCK COMPANY 


BALTIMORE 3, MARYLAND e¢ Kepresentatives in Principal Cities 
POWER @ INDUSTRIAL EQUIPMENT i 
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New trends th the use or refvacrories 


Laclede Thintite Tile construction for water 
wall backing and boiler baffles 


Reduce costs, speed up installation 
with interlocking Laclede Thintite Tile 


Interlocking Laclede Thintite Tile offers exclusive advantages 
for water wall backing, as well as for boiler baffles and roof 
coverings. Tile sections interlock quickly and easily, reducing 
installation time and lowering cost per square foot. This 
interlocking design keeps the wall tightly sealed —reduces 
leakage to a minimum. Also, the Thintite wall is completely 


uniform—free from deformation or warpage. 


Light weight Thintite Tile is machine-made of first quality 
fire clay to a single shape. The single shape permits use of 
Thintite for walls, baffles and roofs, thus reducing inventory 


requirements 
Call your Laclede-Christy representative for all the facts. 


Refractories Division, H. K. Porter Company, Inc., 


St. Louis 10, Missouri. 


HKP> REFRACTORIES DIVISION 
H. K. PORTER COMPANY, INC. 
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NEW 
ENGINEERING 
BOOKS 


e Pes. 


Correction Note: In the November 1956 
issue, page 135, we should have stated that 
the book entitled Legal Problems in Engi 
necring was by Melvin Nord and not by 
Melvin Ford a publi hed We ipologize 
to both Dr. Nord and the publisher for this 
slip of the t pewriter, Dr. Nord is alread 
well known as author of other popular 
book ind of rticie on legal aspects ol 


enginecring in technical magazine 


y. 


Electrical Interference by A. P. Hale. First 
Edition, 1956. 122 page “4 by 134 in 
cloth. Published b Philosophi il Librars 
15 I 410th St, Ne York 16, N. Y Price 
$4 ) 

In the year 1954 the British General Post 
Ofhce was called upon to investigate some 
140,000 complaints of interference with 
radio and television reception. When it 1 
realized that ma more complaints were 
ettled without recourse to the Post Office 
in idea may be obtained of the magnitude 
of the probl m. The chief course of dissatis 
faction was the wide range of high frequen 
noise, normally the result of operating ele 
trical machines though approximatel 
ten percent of the interference was caused 
by inefficient aerial or ground installation 
it the receiving silt 

Present literature on this subject 1s scarce 
being largely in the form of papers in tech 
nical journals, Specialist engineer have 
gained most of their knowledge from prac 

| 


tical experience and have rarel 


put it into 
print 

This book has been written from a thor 
oughly practical point of view. It describes 
the cause of interference; the effects of inter 
ference; the receiver aerial systems; measure 
ment of interference levels; locations of 
sources of interference; avoidance of inter 
ference; basis filtes ifety; practical filters, 
and Faraday cage \ particularly valuable 
feature is a series of remarkable photograph: 
of a television screen showing the effects of 


different ty pe ot interterence on the 


pi ture 


~*~ «© ® 


A-C Switchgear, Vol I: A Survey of 
Requirements, by J. R. Morelock. First 
Edition, 1956. 38 page 844 by 4 in., 
cloth Published b ( hapman & Hall 
3 Essex St, London W.C.2, England 
Price 50 shillings 

The purpose of this book is to give some 
guidance to system engineers in the problem 
associated with the determination of the 
ratings of switchgear. It is an advanced book 
intended for specialists. As the authors point 


, it is not intended as a design manual 
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NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


OMR a promising approach 
to meet world’s need for 
small to large power plants 


An important goal of the Atomic 
Energy Commission's program to de 
velop electric power from the atom is 
a low-cost reactor for plants with gross 
outputs of 10 megawatts or more. Such 
plants are particularly suited to areas 
that need relatively small increments of 
additional power, and to those parts of 
the world where coal, oil, and water- 


power are scarce or costly 


The OMRE (Organic Moderated Reac 
tor Experiment), which ATOMICcS 
INTERNATIONAL is now building at 
the National Reactor Testing Station 
in Idaho, is one of the more promising 
types for this purpose. The new experi- 
mental reactor was pioneered by 
ATOMICS INTERNATIONAL — from pre 
liminary design to prototype 

It will be used to investigate the rate 
of degradation of organic fluids, the 
properties and compositions of the 
equilibrium mixture in the reactor, and 
the effect of organic fluids on heat 
transfer surfaces. Results of these ex 
periments will be incorporated into the 
nuclear power plants ATOMICS INTER 
NATIONAL is planning for Piqua, Ohio 
and a Latin American country. 


Basic advantages of the OMR are 
small size, compact core with good 
neutron economy, and elimination of 
problems with high-pressure primary 
coolant circuits and uranium-coolant 
reaction hazards. Its safety features are 
outstanding. The high boiling point of 
the organic moderator-coolant fluid 
permits a low-pressure system. There 
are no chemical incompatibilities be- 
tween coolant and uranium or coolant 
and water, and no unusual corrosion 
problems. Because of its fluid moder 
the OMR 


has a negative temperature coefficient 


ator—an isomeric terpheny! 


of reactivity, which acts as a governor 
in case Of power surges or excess power 
levels. The organic fluid becomes only 
slightly radioactive, which makes the 
entire heat-transfer system relatively 


accessible 


A typical power plant, such as the 
one proposed for Piqua, Ohio, has a 
gross electric output of 12,500 kilo 
watts and a heat output of 45,500 


thermal kilowatts. It produces steam at 


lower in larger OMR plants. Lower 
power costs are also expected to result 


from advances in OMR technology 


Atomic power for supertankers. The 
AEC has assigned ATOMICS INTERNA- 
TIONAL the challenging design study to 
adapt the OMR for maritime use. The 
OMR, considered a promising possibil 
ity for ship propulsion, is expected to 
be particularly suitable for supertank 
ers. The OMR offers the safety of a 














a pressure of 415 psig (29 kg/cm’) and 
a temperature of 550°F (288°C) 

The reactor core is heterogeneous 
with fuel elements and control rods 
immersed in the moderator-coolant 
fluid and contained in a thin-walled 


core tank. The fuel is uranium slightly 


enriched in U245, 

Power costs for this reactor, includ 
ing both capital and operating charges 
are estimated at 18 mills per kilowatt 


hour. Power costs will be significantly 


low-pressure system, low construction 
costs (because it can be built of alumi- 
num and mild steel instead of more 
expensive zirconium and stainless 
steel), and low maintenance costs. 
ATOMICS INTERNATIONAL is staffed 
and equipped to help you with any 
phase of reactor development. Please 
write: Director of Technical Sales 
Dept. PE-72 INTERNA 
TIONAL, P.O. Box 309, Canoga Park, 
ATOMICS 


ATOMICS 


California. Cable address 


ATOMICS INTERNATIONAL 


AN hs 


AMER 


PIONEERS IN THE CREATIVE USE OF THE ATOM 
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protection e striku 
lation 
ire 
Dal a a” 
i a i eee 
that it location | ( ermined and con 
equentlhy the ba principle operation 
of different types of protection and rela 
ire considered. To insure correct operation 
ore the protective r, the measurement ol 
ilt currents and | es 1s essential, and 
the perlormance ! hese conditions of 
normal devices for d yg thas 1s tre ited 
The remainder of book is concerned 
th the oltage ped ol the problen 
Some consideratior n to the phenom 
na associated t cimt nol are na 
thi lead to th one ft re-striking 
oltage. Some guidance tor determining re 
triking voltages 1 1 for sampler case 
The last | frapn ol he book discu 
question ot inst ion leve hich 
tive higher 
tent, the ost 


The author 


The Insulation Level of Power Trans 
formers. First dition, 1956. 21 pages, 1044 
by 8!o in., paper. Prepared and publishes 


by The British Electrical and Allied Man 


facturer Association, 36 Kingsway, Londo 
Ang 
AIRK ALUM Ww England. Price 5 shilling 
The development of electric power tran 
PLATE FABRICATION ussion by overhead lines and the introduc 
tion ol increasin higher transmissio 


FOR POWER PLANTS oltage ect eee seule! ittention being 


paid to the insulation level required for uch 


transmission lines and equipment 
Whatever your requirements in fabricated plate, sheet [he primary factor in assessing the insula 


tion level et et ! ie »| ; urge 
or structurals for power plant use . . . call on experts! cequired & the voltage sur] 
caused principally b lightning. Such surge 


Kirk & Blum has fabricated a variety of power plant needs cme ne ind the ee ne — 
“ nique or impulse: vo tage tests ha wen the 


as big as the mammoth breeching section shown here. In aalinet olf aucsals ctnudr ated dieiats 


a 150,000 sq. ft. plant, with crane capacity to 25 tons, After much study the British Electrical 
y . one, e and Allied Manutacturet Association pre 
Kirk & Blum has complete facilities to produce, pre- 

ented its conclusions and recommendation: 


assemble and load the largest fabrication. Kirk & to the British Standards Institution. Part of 


‘ 


; . hese proposals will b cl d ‘ M 
Blum has the men, materials and experience to do these proposals will be included in a m 

: ? ection of the National Standard on electrical 

the job quickly and economically. pe rlormance ol transtormers tor power ind 

- . lighting The new section will deal with 
For detailed literature, write: The Kirk & Blum Mfg. Co. insulation levels and impulse-voltage tests 

8230 Forrer St., Cincinnati 9, Ohio A major revision of a national standard, 

however, requires consultation and discus 


ion with all interests and thus considerabl 


time must elapse before a revised addition of 

IA K LUI uch a comprehensive standard can be com 
& ple ted and published 

T | oO i | It has been suggested that in this interim 

R | Cc A period while consultation and discussion are 

F A B taking place, that some guidance be mad 


ivailable in convenient form of the British 
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Unretouched photo showing typical 
return line corrosive action resulting 
from carbonic acid and dissolved 
oxygen in condensate, 


BREAKING DOWN WITHIN 


This section of pipe looks like new— 
on the outside. But take a look inside 
Grooving action caused by carbonic 
acid and deep pitting, the result of 
dissolved oxygen attack, have almost 
completely penetrated the pipe wall. 

Dearborn FILMEEN* prevents such 
destruction. FILMEEN forms a pro- 
tective, non-wettable barrier between 
treated steam, or condensate, and 
metal pipe surfaces. By preventing 
the carbonic acid and dissolved oxy- 


*FPILMEEN is the trade-mark of a corrosion-inhibiting 
compound patented and produced exclusively by Dearborn 
Chemical Company. U.S. Pat. No. RE 23614. 


...@ leader in water conditioning and 


gen from coming into contact with 
the metal, FILMEEN assures corro 
sion-free lines. FILMEEN is only one 
of many Dearborn water condition 
ing products scientifically developed 
to control specific corrosion prob 
lems. Others eliminate scale, sludge, 
carry-over and similar difficulties 
Power engineers in leading indus 
trial and commercial plants place 
their confidence in Dearborn’s 70 


years of experience in water chemis 


try. They have found the answer to 
the demand for complete plant pro- 
tection in Dearborn Supervisory 
Service—a properly balanced water 
conditioning program which com- 
bines quality products with correct, 
technically supervised control 
methods and test procedures 

Let a Dearborn Engineer survey 
your plant and recommend the type 
of water control program best suited 


to your requirements 


Dearborn Chemical Company 
Merchandise Mart Plaza, Dept. PG, Chicago $4, Ill 


Gentlemen: (1) Have a Dearborn Water Conditioning Engineer 


Water Conditioning Program 
_ ” 


[] Send me complete information on Dearborn 
Name.. Tithe 
® Company 


Address 


corrosion control tor 70 years City 
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WHICH OF THESE CHARACTERISTICS 
ARE ESSENTIALS 
ON YOUR REMOTE CONTROL JOBS? 


Accuracy High Load Capacity 
Adaptability Freedom from 
Trouble Long Life Flexi 
bility these are some of the 
qualities of ACCO TRU-LAY PUSH-PULL 
FLEXIBLE CONTROLS that have made 
it possible to improve the operation 
of literally hundreds of mechanical 
products (list on request). Full de 
acription of this versatile REMOTE 
CONTROL is given in our DATA FILE 
available for your further study 


ACCURACY is inherent in the basic 
design, and in the standards of qual 
ity and precise dimension that con 
trol the manufacture of TRU-LAY 
PUSH-PULL CONTROLS. These are 


continued from page 126 


Manutacturer views on the selection of 


| | 


insulation level and Im pulse voltage test: 
lor power translormer 
lo meet this need this present booklet has 
been prepared by the BEAMA Transformer 
Technical Committee based on its studies 
and reports given in recent years. In duc 
Me course thi public ition will be superseded 
DUTY jobs... REMOTE jobs 150 feet by a revised edition of BS 171 
or more from the control point... 
these units are frequently and suc- 
cessfully used in conjunction with 
electric, hydraulic and air controls ~ * * 
. are thoroughly effective under 
almost any operating condition. 3 Abacs or Nomograms, hb 4 Giet. Siz 
“SOLID asa rod but FLEXIBLE as a wire 6 by 9 in., 225 pages including index, 
rope” aptly describes TRU-LAY cloth binding. Published by 
PUSH-PULL CONTROLS. This /lexi- | Libr | 15} 
bility provides positive, remote prefoonyptied dupes ; 
action whether anchorages are fixed 16, N. Y. Price $12.00 
or movable ...it damps out noise Most engineers have made use of nomo 
and vibration— protects delicate and are 
instruments ...it permits ease of fully aware of the fact that they are a very 
VERSATILITY of this fine remote handling and shipping even when 
control can best be illustrated by assemblies are 100 or 150 feet long 
citing some of the jobs it handles .. it avoids the risk of damage 
well HOT jobs on jets and indus- always present with solid tubular 
trial furnaces COLD jobs down controls that must be preformed to 
to 70° # WET jobs (the con- position and flexibility greatly alls 
duit can be completely immersed) simplifies installation of controls by eruct them for their own us 
DIRTY jobs ABRASIVE jobs reducing the number of working The 
CORROSIVE jobs HEAVY, TOUGH parts and by making it possible to s 
jobs up to 1,000 lbs input... tiGHT snake around obstructions, . . 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below 


Simplicity vs Complexity 


Electrical 
Performance of Transformers for Power and 


Lighting 


the Philosoph 
40th St., New York 


grams at some time in their careers 
precision products, not gadgets 
convement tool when the same formula ha 
to be solved repx itedly for several sets of 

iriables. It is fair to say, however, that only 
1 small proportion o en those who habitu 
nomovram k Www how to con 


emplo 


present work 1 entially practic il 


ind not only demonstrates the man ried 
' 
ipplications of th ic OF NOMogram, but 


highly 


knowledge ma 


how hor evel thos ithout 


pecialized mathematical 


Compare the TRU-LAY construct their own chart It deals with 
PUSH-PULL cable in illus 
tration with the mechanical 
linkage. PUSH-PULIS are 
have but one mov 


both Cartesian abac ind alignment chart 


nad 
te 


contain i lat number ol practical 


simple examples drawn from the fields of mechan 


ing part, are noiseless and ics, physi and ctrical engineering. Vers 
ive lifetime service accu ” 
& few formulas as i e the scope of nomo 
racy. Linkages are com 
ill I! 
plex, made of many parts; grams if skillfull 
they wear at many points a are introduced 
Their use brings increased , 
This book has be 
backlash lost accuracy | 
' 
original French by M 


and vibration rattles 2 ] — 
| 


iuNDar iriable 


| 
- 
| 
| 


translated trom the 





Helen Phippen who 


ADAPTABILITY to all sorts of holds degrees in both arts and science and 
mechanical situations explains, in 
large measure, the wide-spread ap 
plication of TRU-LAY PUSH-PULLS 
Standard anchorages, fittings and 
heads have been designed that meet 
requirements on approximately 
80°, of the installations. Simple 
modifications of these standards, or 
minor changes in your own design, 
cover almost every special situa 
tion. Our engineers have the know 
how on such matters 


FREEDOM FROM TROUBLE and LONG 


IFE are assured even under excep 


tionally adverse operating condi 
tions because of such things as... 
full protection of the flexible, inner, 
working member by the tough flexi- 
ble conduit lubrication of the 
inner, working member for life dur 
ing assembly seals that keep 
moisture, dust and other foreign 
matter out of the unit . cold 
swaging of fittings that makes them 
integral parts of the control unit 
(Full construction details in our 
DATA FILE). We have never heard of a 
rRU-LAY FLEXIBLE PUSH-PULL CON- 
rROL wearing out in normal service 


Whether your interest is in a single application of this versatile pusH- 


PULL CONTROL, 


or in its inclusion as a component of the product you 


manufacture, the six booklets and bulletins in this DATA FILE will 
answer your further questions, and will also provide you with the 
means of defining to us the application you may be interested in. 


The six bulletins and booklets in the DATA FILE 
c o will answer all your further questions. Write for your copy. 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-M Stephenson Bidg., Detroit 2 


2216-M S. Garfield Ave., Los Angeles 22. 929-M Connecticut Ave., Bridgeport 2, Conn, 
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Ihe Art and Science of Protective Relay- 
ing by ©. Russell Mason. First Edition 
1956. 410 page M4 by 5% 1n., cloth. Pub 
lished by John Wil * Sons, 440 Fourth 
Ave, New York 16, N. Y. Price $12.00 

Much of the material in this book has 
been used for everal yeat is note lor 
te aching the subject in the power system 
engineering course given by the General 
Electric (compan The notes were written 
because there was no sustable reference book 
available that properly presented the subject 
to the novice 

From the ¢ y perience uned, not were 


revised to impro their clarity and to add 


necessary explanatory material. Therefore, 


the material has been tested in the classroom 
and should prove u etul, both as a reference 
for teaching the ibject and tor the purpose 
of self educatio 


| | book 





(Gon EDISON'S NEW ASTORIA STATION 
DRAWS HIGHLY CORROSIVE, SALTY COOLING 
WATER FROM THE EAST RIVER. TO PREVENT 
SHAFT FAILURE FROM CORROSION 
ON THE FOUR. 68,500 GPM PUMPS, 
CON EDISON ENGINEERS 
SPECIFIED “K" MONEL™ 
AGE -HARDENABLE 
NICKEL-COPPER 
ALLOY SHAFTS. 


HAVE YOU A METAL PROBLEM? 
THEN FIND OUT MORE 
ABOUT MONEL. HOW IT CAN HELP 
YOU EXTEND EQUIPMENT LIFE... 
REDUCE MAINTENANCE COST. 
WRITE FOR BULLETIN, 
“ENGINEERING PROPERTIES 
OF MONEL” 


IT'S FREE ON REQUEST. 


OF MONEL SEAMLESS TUBING! 


A NEW COLD-DRAW SECTION OF INCO’G HUNTINGTON WORKS 
IS CAPABLE OF TURNING OUT 5,000 MILES OF SEAMLESS 
MONEL TUBING A YEAR. MORE THAN ENOUGH TO GO THE FULL 
LENGTH OF THE AMAZON RIVER! THE 85-FOOT 
LENGTHS ENABLE ENGINEERS TO TAKE ADVANTAGE Of 
GREATER HEATING AREA IN FEEDWATER HEATER TUBE 
BUNDLES, AND TO EFFECT ECONOMIES BY SPECIFYING 
LONGER HEATERS OF SMALLER DIAMETER! 


Sturdy “Sea legs” under a 
Man-Made Island! 


SHEATHED IN MONEL, THE LEGS OF OFFSHORE RADAR 
PLATFORMS ARE PROTECTED FROM DANGEROUS CORROSION 
IN THE VICINITY OF THE WATERLINE.MONEL RESISTS GALT 
WATER...GALT AIR ...GALT SPRAY. A NATURAL CHOICE FOR 
HANDLING BRACKIGH AND CORROSIVE COOLING WATERS. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street Ma New York 5, N. Y 
INCO. Nickel Alloys — *##-res tratomen 


More POWER for you... with MONEL 
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protective relaying. In fact, as the student 

will que kly discover, one needs to know 

only the fundamental principles of electrical 
- 


ineering to become well acquainted with 


protective relaying 
In spite of the 
book hould also iseful to the practi 
The book contain 
eral, | ( ma ubiects in a 
different manner from that found elsewhere 
to understand bette: 
In addition, the 
mber of reference 
to basic source material that has been found 
| ' 


to be most authoritative and usetul 


eneral, theoretical proofs have bec 


ing prool here 


DoOOk 
formation that 1 
North Americat 


material 


Basic Electricity, Laboratory Manua 
Kado and Television Techniciat by Pau 
B. Zbhar and Sid Schildkraut t k.ditior 


956. 84 page 8'4 by Il in., paper. Pub 
ished by Meir | Book Co, 330 W 
42nd St, New York 36, N. Y. Price $1 

Ih iboratory manual 1s one of a serv 
developed by the Radio-Electronics- Tele 
ion Manutacturers Association tor use 1 
ocational, trace ‘ e ical school In 


iddition this o th imilar manual 


M Bie 7 Packing l pes these types As a result. they are able 


hedule downtime instead to cut down initial investment, sim- ntitled 


Basic Radio and 


downtime forced on you plify ordering, and reduce invento- 
S/O) 


in least afford it. Each of rics. Errors through faulty selection 

Big 7 Packing Types 1 become a thing of the past. That's a 

to do a specific job, and lot of advantages for you 

m there is practically no Call in your R/M distributor and 
pa problem that can’t be mas talk over your packing problems with 
tered. In fact, most plants find that him. He knows his business. Let him dard of k 
they can meet their day-to-day prob show you how R/M Big 7 Packings 


lems with no more than 3 or 4 of can make life easier for you. in demand b 


laborators | m rvice hop 


R/M's BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS The mani provide a laboratory program 


losely correl ] ith recommended cla 


(Mi ( “=~ P fe yah “ — room instructor 
f ) il, { 
~AAAAL\Y j AU ~ | —e~— oS . ment and b 


rob inl hu 
R/M packings for mair e purposes are sold only through authorized R/M distributors - 
, the tudent 


BIG 7 PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


to-date equi} 











PACTORIES; Passaic. N.J.: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C ; Neenah, Wis.; Crawfordsville, Ind.; 
Peter gh, Ont Canada 
RAYBEST MANHATTAN. ING Mecha s| Packings e Asbestos Textiles « Industrial Rubber « Engineered Plastics 
Sintered Metal Products e Abr ve and Dian 4 Wheels « Rubber Covered Equipment « Brake Linings « Brake Blocks 
Clutch Facings « Industrial Adhesives ¢ Laundry Pads and Covers « Bowling Bails 
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Stearns permanent magnet 
pulley traps damaging 
tramp iron as coal for auto 
matic boilers passes into 
pulverizer at head of 171 

ft primary conveyor in coal 
transfer tower. Small photo 
shows iron collected in bin 
during one shift. Rated at 
75 tons per hour, conveyor 
system totals 480 ft in two 
stages, normally handles up 
to 300 tons per day de 

pending on coal delivery 


“Tramp iron is no problem, 


says Power Plant Superintendent 


STEARNS MAGNETIC PU LLEY “Before the coal conveying system was completed, 


we operated for a time without magnetic protec 


PROTECTS COSTLY FEEDERS tion,” recalls Mr. Winnard. “There was some diffi 


culty with stray iron jamming in the stoker feeders, 


Protecting costly crushers and feeder mechanisms but we’ve had no trouble since then. Effective re 
in the coal-handling system at Milwaukee County moval of tramp iron is a built-in feature of the 
Institutions, a Stearns permanent magnet pulley system at Milwaukee County Institutions.” 

removes dangerous tramp iron before coal is deliv 


, For positive protection from dangerous tramp iron, 
ered to the automatic boilers. Installed at the con 


Stearns builds a complete line of electro and pet 


veyor head in the coal transfer tower, the powerful . 
manent magnet pulleys. Stearns specialists are 


magnetic pulley seizes iron junk in the moving ' 
Pp" : : ‘ ; ready to help you select exactly the right pulley 

load, deposits it safely in a bin for easy disposal. ; 
for your system — a powerful, efficient unit backed 

“Tramp iron is no problem in our coal-handling by 40 years of magnetic research, design and engi 
system,” says Louis H. Winnard, Power Plant neering expertence, Call your Stearns representa 
Superintendent. “The Stearns magnetic pulley tive today or write for more information about 
does a thorough job. Stearns magnetic pulleys. Ask for Bulletin 350-CM 
30 


An outstanding example of modern power en 
gineering, new power plant at Milwaukee County 
Institutions is designed for automatic operation, 
minimum supervision. The institutions are lo 
cated on a 1,200-acre site in western Milwaukee 
County, Wisconsin, and comprise six medical 
care institutions of 6,000 beds housed in 80 
buildings served by this power plant. 





635 South 28th Street * Milwaukee 46, Wisconsin 
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“Lock out’’ algae scum 


from water systems 


HTH Granular, the dry chlorine product, slams the door on algae 
growths that cause heat transfer loss, produce offensive odors and clog 


up recirculated-water systems. 


HTH Granular contains 70°, available chlorine. When added directly 
to water, it dissolves immediately to release a fresh hypochlorite solu- 
tion that provides sure, fast algae kills in condensers, spray towers, 


cooling ponds, reservoirs and air-conditioning equipment. 


One ounce of HTH per 1000 gallons of water is usually enough to con- 
trol algae growths. Because algae growths form slowly, in most cases 
only a periodic “shot” treatment with HTH is necessary. This varies, 
of course, with the nature and condition of the specific water supply. 


Safe, easy-to-store and easy-to-use, HTH Gran- 
ular is packed in 100-lb. drums and in cases of 
nine 5-lb. cans. Your supplier can answer all your 
questions about HTH, or if you prefer, just write. 


HTH “a 


OLIN MATHIESON CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DIVISION . BALTIMORE 3.MD 


HTH” is a trademark 
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techniques tested at the RETMA laboratory 
in the New York Trade School 

The manual on basic electronics and the 
manual on basic radio and radio receivers 
ire of the same type as this one, and written 


b the same author 


BOOKS RECENTLY RECEIVED * 





Piping Stress Calculations Simplified by 
S. W. Spielvogel. Size 9 by 11 in., 193 pages 
plus index. Fifth Edition, published by S. W 
Spielvogel, 15 Old Field Lane, Lake Success 
N.Y. Price $5.00 


Basic Mathematics for Science and Engi- 
neering by Paul G. Andres, Hugh J. Miser 
ind Haim Reingold. First Edition, 6% by 
91% in., 846 pages, cloth. John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, N. Y. 
Price $6.75 


Laplace Transforms for Electrical En- 
gineers by B. J. Starkey, 279 pages. Size 
434 by 54%, cloth. Published by the Philo 
sophical Library, 15 East 40th St., New 
York 16, N. Y. Price $10.00 


Magnetic Materials in the Electrical In- 
dustry by P. R. Bardell. First Edition, 6 by 
834 in., 288 pages, cloth. Philosophical 
Library, Inc., 15 East 40th St., New York, 


N. Y., 1955. Price $10.00 


Principles of Electric Utility Engineering 
by Charles A. Powell. First Edition, 6 by 
914 in., 251 pages, cloth. John Wiley & Sons, 
Inc., 440 Fourth Ave., New York, 16, N. ¥ 
1955. Price $6.00 


Electro-Technology by M. G. Say. First 
Edition, 6 by 8% in., 166 pages, cloth. Philo 
sophical Library, 15 E 40th St., New York, 
N. Y., 1955. Price $6.00 


Principles of Nuclear Reactor Engineer- 
ing by Samuel Glasstone. First Edition, 861 
pages, 614 by 914 in., cloth. Published by 
DD. Van Nostrand Company, Inc., 250 Fourth 
Ave., New York, N. Y. 1955. Price $7.95 


Principles of Turbomachinery by D. G 
Shepherd. First Edition, 463 pages, 94% by 
6'4 in., cloth. Published by the Macmillan 
Co, 60 Fitth Ave, New York Il, N. Y 
Price $10.00 


*We suggest you check with publish- 
ers regarding prices, as some of these 
may have been changed. 


POWER ENGINEERING 








The rotor of a Terry solid-wheel 
turbine is a single forging of spe- 
cial composition steel. It is first 
rough turned in two operations, as 
shown, and then two cuts are taken 
to mill the semi-circular buckets 
from the solid metal. The wheel at 
the top has been finished, ready for 
mounting on the shaft. The result 
is a single-piece wheel with no 
parts to loosen or wear out. 


Blade wear, which might occur 
after many years of usage, is not 
important, because the power-pro- 
ducing action of the steam takes 
place on the curved surfaces at the 
backs of the buckets. Thus wear 
does not materially affect horse- 
power or efficiency. 

The blades can’t foul. They have 
a one-inch clearance, and are 
further protected by the projecting 
rims at the sides of the wheel. 

The Terry solid-wheel turbine is 
an extremely reliable piece of 
equipment. Write for details — 
today. Ask for a copy of bulletin 
S-116. 


THE 
TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN 


TT.1204 
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Distinguished beyond all others. 


Phe Preferred Unit Steam Generator has long stood so completely 
apart in genes il performance and life expectancy that every year 


sees its leader hip lengthened and strengthened 


This unique “package” boiler is designed to meet the partic ular 
team producing requirements of a particular group of owners 
They are the proud Preferred users who realize that the basic qual 
ity of a unit steam generator lies in the care and attention that go 


into the ce elopm nt and design of every detail 


Such pain taking care assures those who pay more initially that 
they will receive premium performance over moré years lowe 
operating and maintenance costs freedom from failures of major 


components hence, lower eventual cost 


Catalog No. 2000 is a comple te manual of basic 
considerations of fine boiler design and of the 


many exclusive features incorporated in the 


. Vist fe yurd Unit Steam Generator 


PREFERRED UTILITIES MFG. CORP. 


18460 BROADWAY Dept. PE NEW YORK 23,N_.Y 


For more data circle 563 on Post Card 


— 
EQUIPMENT NEWS 
Sa eee. 


continued from page 58 


31—SAFETY SWITCHES designed 
to meet NEMA standards 
Three types are included in a line of 
safety switches recently announced a 
meeting the new NEMA specifications 
Type LD is for light duty and replaces 
former D and G types. This line covers 
a range from 30 to 200 amp in general 
purposes and rain-tight enclosures. NEC 
horsepower ratings are included 
Type ND, for normal duty and com 
mercial work, replaces former H, S, A or 


Type LD 


Type HD 


C designations. The line extends from 
30 through 1200 amp in 250 and 600 v, 
a-c and d-c, in general purpose or rain 
tight enclosures. Both NEC and dual 
element hor epower ratings are included 
This company’s Type ND Switches in 
clude a quick-make, quick-break oper 
ating mechanism, independent of han 
dle, and silver plated current carrying 
parts. These switches are reported to 
exceed UL endurance standards. Type 
HD for heavy duty industry use, } 
a premium performance switch. En 
closures include gasketed industrial 
(NEMA 12) as well as water-tight and 
dust-tight, and explosion-resisting type 

It is claimed to exceed requirements as 
to safety. The Square D Co 





Reader Service Cards on pages 
139-140 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











32—CENTRAL HUMIDIFIER auto- 
matically controlled 


The Humid-i-maker is introduced as an 
automatically controlled, evaporative 
type humidifier for smaller buildings 
with hot water, steam or warm air heat- 
ing systems. It operates by circulating 
air across the surface of heated water and 
into a central distribution duct. The unit 
consists of a closed stainle teel tank 
containing submerged copper heating 
coils and a water-level control. A blower 
on the top of the tank circulates air. Hot 
water for the coils is pumped from a 
boiler or hot water heater. A humidistat 





TOUGH, CORROSION-RESISTANT 


Nork n. H ton. Ohio. | 


Concrete-lined coal hoppers give better service 
using Atlas LUMNITE* Cement 





@ Lumnite-made industrial concrete linings give rugged resistance 
to corrosion and abrasion in coal hoppers 


e@ Placement is fast and easy — by pouring, plastering or guniting 
e@ Repairs are fast, and jobs are ready for service overnight 


For convenient placement of refractory concrete, Lumnite-base 
castables are pre-mixed, ready for use, and are made and 
distributed by leading manufacturers of refractories. For 
more information, write: Universal Atlas, 

100 Park Avenue, New York 17, N. Y 


*“cumnrTe”’ is the registered trademark of the calcium-aluminate 


ment manufactured by Universal Atlas Cement Compan 


UNIVERSAL ATLAS CEMENT COMPANY — memberoftheindustrialfamilythatservesthenation UNITED S 


OFFICES: he - Birmingham « Boston « Chuage « Dayton « Kansas City « Milwaukee « Minneapolis «+ New York PhiladA phia « Pittsdhurgh ~ St. Louw « Wace 
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PRODUCTS 


you 


FLEXIDYNE 
THE DRY FLUID DRIVE 
100% efficiency at full load! 


TORQUE-ARM 
SPEED REDUCERS 
Cost less — deliver more! 


DODGE-TIMKEN 


America’s Quality Pillow Blocks! 
* 


DODGE BULLETINS 
YOU SHOULD HAVE — 


Flexidyne Ory Fluid Drives and 
Couplings. Bulletin A-640-A 


Torque-Arm Speed Reducers. 15 
sizes —1 to 90 hp. Bulletin A-637. 


Roller Bearings. Load ratings, 
dimensions, etc. Bulletin A-638 


Write for your copies 
DODGE MANUFACTURING CORPORATION 
6400 Union Street + Mishawaka, Indiana 


DODGE 


>of Mishawaka, Ind 
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controls both blower and hot water 
pump. Fill water is taken from the regu- 
lar soft water supply 

The humidistat serves to maintain 
closely the degree of humidity set by the 
user. Large capacity is obtained by heat- 
ing the water air picks up more mois- 
ture from hot water. And since the 
moisture is evaporated, impurities and 
water droplets are not carried along, it 
is noted. The unit can be suspended 
from the ceiling or mounted on a floor 
stand. It includes covered tank, coils, 
float valve. blower, duct connection, 
humidistat and transformer-relay box, 
and comes ready for installation. Ca- 
pacity of the Humid-i-maker is sufficient 
lor up to 44,000 cu Tt of space, it is an 
nounced. Armstrong Machine Works 


33—FLOWMETER measures hard- 
to-handle fluids 


The VAF-Brooks Positive Displacement 
Flowmeter is reported suitable for hard- 
to-handle fluid uch as bunker oils, 


if 


till bottoms and asphalt. The meter 
is available in sizes from 1 to 6 in. or 
up to 450 gpm capacity temperatures 
to 660 F and pressure to 600 psi. 
Accuracies are given a , per cent in 
1 in. sizes, and per cent in 2 to 6 in 
ize meter Bulletin 400 gives more 
details. Brooks Rotameter Co 


34—EXPANDER CONTROL makes 
boiler tube rolling easier 
Incorporated in the Model C Torq- 
Air-Matic, an air-powered tube-ex 
pander drive and control, is a dial 
to provide the control necessary for 
precise boiler-tube rolling. You set the 
desired torque (in foot-pounds) on the 
dial and start the rolling operation; 
when the desired torque is obtained, 
the expander automatically stops rotat 
ing. Joint tightness is always uniform, 
regardless of tube-sheet hole variation, 
it is claimed, and guesswork is taken 
out of tube expanding because the 
operator does not have to depend on 
expander resistance, motor sound, or 
“feel"’ to determine correct expansion 
This feature is designed to make the 
tool easy to use and eliminate over- and 
under-rolling 
Model C is designed for a wide range 
of boiler tubes, from 1 to 2 in. OD 
Similar in principle to company's Model 
A Torq-Air-Matic, announced in 1956, 
the new model produces 75 ft-lb of 
torque enough to roll 3-in. 10-gage 
tubes in a °% in. thick sheet. An air hose 
is the only external connection. The Model 
( veighs 26 ll it has a tree speed of 200 
rpm. Thomas C, Wilson, In 


35—BATTERIES feature rugged 

cell container material 
Hi-Impac, a new material for industrial 
storage battery cell containers and cov- 
ers claimed to virtually eliminate bat- 
tery breakage, replaces present stand- 
ard materials in this company’s Slyver- 
Clad (R) line for industrial trucks and 
other uses. As a result of usin, Hi-Impac, 
damage to battery cells, fro 1 dropping, 
collision between trucks o; impact of 
heavy objects falling on the battery, is 
practically eliminated, it is announced 
C & D Batteries, Inc 


36—WEDGE CLAMPS designed 

for the power industry 
This new intermediate line of service 
wedge clamps for the power industry is 
announced as the Series 7090 and takes 
a range of 0.400 to 0.250.in. Two other 
series numbers are already in the line, 
the 7080 series which takes a range from 
0.260 to 0.160 and the 7082 series. The 
latter takes a range from 0.326 to 0.200 
in. Reliable Electric Co 


37—DRILLING MACHINE is a 

portable, high speed unit 
This high speed portable diamond drill 
ing machine is announced for drilling 
holes in concrete, brick, granite, or any 
hard masonry material. Equipped with 
a Molco water swivel, this machine will 
drill 2 in. diam holes at up to 3 in. per 
min. Holes as small as 3/16 in. can be 
drilled with ease, company states, in 
the hardest of building materials. The 
flexible cable drive allows freedom for 
drilling holes in any position by plugging 
into a 110-v circuit. Powder Tool Fast 
eners, Ine 


38—U-BOLT CLAMPS serve a 

wide range of cable sizes 
These heavy-duty U-bolt clamps, the 
580 Series, employ universal, parallel 
spacer grooves and can be used on many 
cable sizes. The six clamps can be used 


a@# 


on ACSR from No. 2 to 715.5 mem, and 
will also handle No. 2 to 800 mem 
stranded aluminum conductor, company 
announces. All proportion length of 
clamps, number of bolts, bolt sizes 

are engineered for range of conductor 
size to be accommodated and job to be 
done. The U-bolt portion, flattened to 
reduce bulk, serves to provide wrap- 
around strength and even pressure dis 
tribution. Aluminum Co. of America 
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TAPER-LOCK SPROCKETS 
SINGLE AND DOUBLE STRAND! 


NOW Taper-Lock Double Strand Sprockets used again and again. And Taper-Lock bushings are 
are available—from stock—ready for the shaft without interchangeable in Dodge Taper-Lock Sheaves, Coup- 


re-machining! lings and Conveyor Pulleys! 


They offer all the advantages of Taper-Lock mount- Taper-Lock Sprockets and Dodge Roller Chain (made 
ing. Easy on! Easy off! Precision machined at the fac- to ASA standards) are stocked by Dodge distributors. 
tory, they come to you with accurate, concentric bores Single Strand sizes range from No. 40 to No. 160, up 
—insuring full contact between hub and shaft. Taper- to 112 teeth; Double Strand from No. 40-2 to 80-2, 
Lock grips with the firmness of a shrunk-on fit! up to 102 teeth. Write for Bulletin A-644 containing 


There is no flange, no collar, no protruding part selection, installation and maintenance data. 


Flush design means safety... If the sprocket becomes DODGE MANUFACTURING CORPORATION 
worn, you replace only the tooth part. The bushing is 6400 Union Street, Mishawaka, Indiana 





TAPER-LOCK 
CHAIN COUPLINGS 


, Accommodates com 

— mon minor shaft mis 

° alignments. Provides 

of Mishawaka, Ind. strong, compact coup 

ling. Available with 

covers, lorappearance, 

CALL THE TRANSMISSIONEER, your local Dodge Distributor oatete deck doninalion 
Factory trained by Dodge, he can give you valuable help on aad i ahelaation 

new methods Look for his name under ‘Power Transmission which increases coup 

Machinery” in your classified phone book, or write us. ling life 
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Precious Jewel 


of Industry’s Future 


“Black Diamonds” are America’s most valuable 
resource for today and tomorrow! Only 
Bituminous coal can fully meet industry's needs 
for more electrical energy and more plant-power, 

Convenient reserves of B&O Bituminous 
offer an unlimited supply of coals for every 


purpose, at low-cost. Ask our man! 


LET OUR COAL TRAFFIC REPRESENTATIVES 


suggest a B&O Bituminous for your needs 


COAL TRAFFIC DEPARTMENT B&O RAILROAD 
Baltimore |, Md. LExington 9-0400 


BALTIMORE & OHIO RAILROAD 


Bituminous Coals For Every Purpose 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain o reference library. 
To order, use the post card at right, 


WATER CONDITIONING 


201 Water Conditioning a an 
Book — An excellent reference volume, 
Data Book 2478A contains 108 pp and 
nts a compilation of 78 chapters and 
tables. Subjects covered include hydrau- 
lics; impurities in water; chemical conver- 
sions; coagulant, acid and alkali dosages; 
chemicals used in water treatment; water 
feed make-up 


t processes; boiler 
rae none alkalinity relationships ; spe- 
cfc poviies chemical reactions. aval 


sat vos aie when tena va 


ermutit Co 
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joe Steam System Treatment — 
This bulletin on Coravol for prevention of 
——, theory of corrosion, 

organic amines to steam sys- 


tems (Coravol process) and presents case 
histories of use in different einen of plants 
and industries. Coravol is part of a com- 
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ion exchange 
star io doweted 40, daslgp footuses af 
acturer’s ion exchange equipment. 
Seven installations are illustrated. Infileo 
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549 550 SSI 552 553 554 S555 556 557 558 559 560 561 562 563 
S70 S71 S72 573 S74 S7S S76 S77 S78 S79 580 S81 SB2 S83 584 
591 592 S93 594 SPS 596 S97 59B 599 600 60! 602 603 604 605 


507 508 509 510 S11 S12 513 534 SIS 516 517 518 519 520 521 


27 528 529 530 531 532 533 534 535 536 S37 538 539 540 541 542 


ited. A comprehensive bibliog- 
raphy lists 119 te items. Tables, 
= sheets, demtigtive drawings, per- 
formance curves, ourvel, presen smeciee Oa 
included. Graver Water Conditioning Co 
206 Carbon Dioxide Measurement 
— Technical Paper 133, 16-pp, discusses 
determination COs in water by eondue- 


ty measurements. Describes a new 
aed soothed dovdaged for tho asaraieatien 
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213 Coal Crusher — Company’s WC 
and WS series rolling sing oe crushers 
are described in Bulletin 1 

special construction elemen 
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Power Plant, Milwaukee County Institutions 


Union Boiler Trio 





| 


Longitudinal Section of Union Type B Boiler 


scores 86.52% in efficiency test 


at Milwaukee County Institutions 


Grouped on a 1200-acre tract, Milwaukee County 
Institutions have the self-sufficiency of a small 
community. With 4 hospitals, a sanitarium, 
children’s home, administration building and nurses’ 
home, this health and child-care center has its 
own fire department, bakery, laundry, garage and 
power plant. In all, there are 35,000,000 cu. ft. 

of buildings providing complete facilities for 
6000 patients and 3100 employees. 

Three Union 4-drum, Type B Boilers handle the 
entire steam demand for space heat and electrical 
power. Each has a continuous capacity of 110,000 
Ibs./hr. at 625 psig and 745° F. The institutions 
have no other source of heat or power! 

Job-tested at an average individual output of 
110,934 Ibs./hr., this Union boiler team has 
topped performance guarantees with an 86.52% 
efficiency rating. Economy of operation has 
been clearly substantiated! 

This is one of many installations supplying 
“proof-through-use” evidence of Union 
efficiency and dependability. Serving industrial, 
institutional and public power plants, Union 
Boilers are widely known for their ability to 
measure fully up to expectations. 


GET FULL DETAILS 


Make sure that you are 
acquainted with the several 
types of steam generators 
built by Union by writing for 
illustrated Catalog GB-153. 


UNION IRON WORKS 
ERIE, PENNSYLVANIA 
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217 Steam Generators — Illus- 279 Steam Generators — Bulletin hour are described, and schematic and 
trated bulletin 8144, 20 pp, deseribes com 1, 22-pp, describes company 8 products cutaway drawings of the unite and illustra 
pal a Vi } weernbled generators rie wervices, including not onl steam tions of design features are included. Foster 
combint rum water-type boter, il ! itors but also custom metal fabrica- Wheeler Corp 


tegral water ooled turnace brick work tor There are man photos of boilers in 

insulatior | casing. A large cut rious stages of assemb engineering 221 Water Tube Boilers — This 1|2- 

away | ration pwe demgn details, and lrawings of boilers producing up to 500,000 pp catalog desenbes packaged water tube 

Iron Works bh of steam per hr on standard fuels are in boilers, in capacities from 8000 to 50,000 
ied, as well as illustrations of unite lor ib per hour. Interesting as well as informa 

218 Improved Steam Generator wwte heat application and those designed tive, this booklet uses color and illustra- 

bullet 


gas tr 


in 2000, 25 pp, explains advance de to utilze refuse for fuel wood chip tions to amplify text. Gives complete data 
sign features that distinguish this manu cotlee ground Phe Wickes Boiler Co and dimensions for boilers demgned for 
fucturer generator from other unit steam firing oil or gas or both. Superior Combus 
yenerators. Deseribes and illustrates engi 220 Standard Generators Bulle- tion Industries, In 
neering differences of component features tin B-55-4 describes company’s SC econ- 
Also shows how these components are con omy series of standard steam generators 222 Shop Assembled Boiler — Six- 
structed, assembled and tested. Another designed to reduce steam costes for indus- teen-pp Bulletin G-76 completely describes 
section gives data, and dimensiona for the trial plants. Pre-engineered, standardized and illustrates company’s Typ kM water 
unite whi wige from 20 to 6000 hp steam generators offered in nine sizes, with tube integral-furnace boiler, made in 
Preferres ilities Mfg. Corp capacities of from 50,000 to 150,000 Ib per standard sizes from 2900 to 28,000 Ib of 
steam per hr, pressure to 250 psi. The Bab- 


cock «& W ileox Co 


223 Packaged Generators — Bulle- 
tin MH 3-54, |4-pp, gives detailed cover- 
age to company’s Type MH packaged 
water tube steam generators which are 
furnished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations, 
installation photos, tube arrangement lay- 
outs, construction details, auxiliary equip- 


THE OUTSTANDING NAME ment, dimensions. Union Iron Works. 
IN OIL CONDITIONING... i TUBING AND ACCESSORIES 


224 Rotary Tube Cleaners — bul- 
letin R-105 presents air and water driven 
rotary tube cleaners and cleaner accesso- 
ries. Illustrates several models and heads 
Roto Div., Elliott Co. 


225 Life Extension for Condenser 
Tubes — The $2-pp current edition of this 
booklet reports on research into the causes 
of corrosion and means of combating them 
is well as the choice of condenser tube ma 
terials. Points out that Admiralty metal 
long a standard for power plant condenser 


tubes, works satisfactorily in most instal- 

- 7 FOR POWER re eed but an re te «Boop agenda 
‘ stances. Re »C ‘rand 

GENER ATEN G ECU EP MEI ie PRN 


226 Tube Tools — Hight pp Bulletin 

58 describes advantages and application 
This Bowser turbine oil conditioning system of company’s line of tube cleaners, tube 
expanders and maintenance tools, includ- 
keeps oil “bone dry” and crystal-clear ing drills, brushes, accessory and specialty 

tools. Photos are included as well as size 
the best stay on-the job insurance a turbine and selection data. Airetool Mfg Co 


bearing can have. Costly bearing failures are 227 Weat Exchanger Tubing 
Cited in this H-pp catalog are typical 
cases where cupro-nickel or Mone! tubing 
quired with Bowser oil conditioners. Bowser installed in heat exchangers resulted in 

substantial savings and better efficiency 
cond tie ned turbine oil la ts for years too! through longer tube life Des ribes applic t 
tions of this tubing in various instances 
where unusual water conditions, as to pol 
lution, excessive turbulence, temperature 
and the like, required tubing that would 
withstand this rigorous wear. The Inter 
national Nickel Co., Ine 


j j 5 228 Tube Expanders — Catalog 88 
May we senda you complete data 119-pp, is full of detailed information 
about tube expanders ind associated tools 
used for tube rolling. Profusely illustrated 
catalog provides information relative to 
BOWSER, INC., 1342 CREIGHTON AVENUE boilers, condensers, evaporators or miscel 
laneous heat exchangers. Special sections 
FORT WAYNE, INDIANA are devoted to expanders, accessories 
measuring instruments, rollers, extensions 
and drives. Mach type of equipment is fully 
described, applications are listed, and 
tables of engineering data included. Also 
covers tube expansion methods, tool main- 
tenance, expansion calculations and charts 

giving sizes. Thomas C. Wilson, Ine 


avoided and less stand by equipment is re 


That wi y Bowser oil conditioners are on the 


job in a majority of power plants 
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1 CONVENTIONAL 
REGENERATION 


FIG. 


It has been recognized that break- 
through of tons, chiefly sodium, occurs 
in conventional ton-exchangers, Caus- 
ing a contamination of the effluent. 
This is due to layered retention of 
some metallic ions in the resin bed 
during normal operation. Studies 
show that these layers consist of 
Ca++ions near the upper part,Mgt+ 
ions in the middle, and Na+ ions 
through the lower part of the resin 
bed. Conventional regeneration 
does not completely remove the 
bottom layer of sodium ions. When 
back on service, these sodium ions 
are then kicked out and appear as 
contaminants of the effluent. 


Many efforts have been made to 
overcome this undesirable situation, 


with limited success. Now, at last, 


ILLINOIS WATER TREATMENT CO. 


ion%change PO rctcoustleb-n 
OUNTERFLOW'’ 


A NEW METHOD OF ION-EXCHANGE THAT 
PRODUCES BETTER QUALITY EFFLUENT AT LOWER COST 


Illinois Water Treatment Company 
has discovered and developed a cor- 
rective method which has been thor- 
oughly tested and has proved con- 
sistently and fully effective. 


The conventional method of re- 
generation is shown diagrammati- 
cally in Fig. 1. One form of the new 
ILLCO-WAY method is shown in 
Fig. 2. The principal feature of the 
new ILLCO-WAY method is the 
upward passage of the fegenerant, 
combined with some form of barrier 
to keep the resin bed from expand- 
ing. Previous attempts at upward 
regeneration failed because the low- 
density resin materials now com- 
monly employed have a tendency to 
expand and channel. The result was 
a very inefficient regeneration. In- 
creased concentrations of the 
regenerant only added to costs 
without significantly improving the 
results. 


Actual installation experience with 
the new ILLCO-WAY method shows 


an almost complete elimination of 





REPORT FROM A 
TYPICAL INSTALLATION 


An existing conventional two-bed ion- 
exchange installation in Nebraska was 
converted to the new method described 
above. A study of results and operating 
costs over a six-month period shows a 
substantial improvement in the purity of 
the effivent (from a conductance of 25-5 
micromheos to 6-0.5 micromhos) and a 
great reduction in cost of regenerants 
(from 7.34¢ per 1000 ibs. of effivent to 
3.516). 
































Liecil 


FIG. 2 COUNTERFLOW 
REGENERATION 


sodium contamination uniformly 
throughout each run. Fig. 2 illustrates 
one type of barrier that may be em- 
ployed, namely, a downward pres- 
sure of water which keeps the resin 
bed from expanding. The mixture 
of water and regenerant is drawn 
off by a distributor located near the 
resin face. 


If the purity of the effluent from your 
de-ionization equipment is not satis- 
factory, we suggest you discuss im- 
mediately, with your Illinois Water 
Treatment representative, this new 
and effective method of correcting it. 





*“COUNTERFLOW” is the trademark 
of Illinois Water Treatment Company 
equipment utilizing a distinctly new 
principle of regeneration, Patent pending. 


ILLINOIS WATER TREATMENT CO. 


840 CEDAR STREET, 
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Scale deposits on steam tur 
bine blading. Photo courtesy of i? 
Hartford Steam Boiler Inspec 


tion & Insurance Co 


» Pato 


No Build-Up! No Blow-Up! 


-»+» WHEN MODEL 1106 PROPORTIONEER 
FEEDS BOILER WATER CHEMICALS 


Prevent scale build-up (caused by boiler carry-over) on 
turbine blades with proper raw water or internal steam 
boiler treatment, Model 1106 Proportioneer feeds all chem- 
icals (alkaline, neutral, or acid) accurately (guaranteed 
within + 1% ) over 15 to | range. Capacities range from 0.11 


to 35.6 GPH .. . for discharge pressures up to 1100 psig. 


PAV LECE. CET MORE! 


Design features of this propor- 
tioning pump include interchangeable 
measuring cylinders, super-accurate 
Vane-Guide check valves, and per- 


centage calibrated stroke-length scale. 


Request Bulletin 1106-2 for complete data. Write 
to PROPORTIONEERS, INC., 385 Harris Avenue, Prov- 
idence 1, Rhode Island. 





@ PROPORTIONEERS, INC. 


mertTeae § 


B-1-F INDUSTRIES Qs: 
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PUMPS AND PUMPING 
229 Controlled Volume Pumps — 


Bulletin 953, 24-pp, describes and illus- 
trates use of controlled volume pumps 
in industrial water treating systems. Con 
struction and operation features are de- 
scribed, capacity-pressure ranges and 
speed and stroke length adjustments are 
charted. Typical chemical feed and water 
treating systems are presented through 
text and diagrams; and an analysis of 
boiler water treating systems, cooling 
water treating problems, and systems for 
waste and sanitary water treatment in- 


cluded. Milton Roy Co 
231 Meter that Pumps sulletin 


100, 8 pp, describes company's improved 
meter that pumps designed for precise 
metering and proportioning of small quan 
tities of low viscosity fluids at low cost 
over extended periods of time. Complete 
capacity tables and a detailed schemati 
ire also included Hills-MeCann i Co 


232 Solids Handling Pumps 
Bulletin 121-A, 8 pp describes a complete 
line of non-clog pulps lor handling solids 
in suspension. Included are vertical, hori 
zontal and close-coupled types us d to 
handle liquid components of industrial 
processes, industrial waste, and for such 
pumping applic ations a8 watel supply 
drainage and sewage handling. Specifica- 
tions are included. Aurora Pump Div 
The New York Air Brake Co 


PACKINGS, SEALS 


233 Packings and Gaskets — (ata 
log P-100C, 32 pp, covers 95 most popular 
packings and gaskets in company’s line 
furnishing details of construction, service 
recommendations and size information 
Includes charts showing applications 
Packing Div taybestos-Manhattan, In 


234 Mechanical Seals Sulletin 
S-205-2 spp, covers the compl te line ol 
chemically inert mechanical seals for han 
dling all types acids, corrosives, solvents 
ind gases Provide s construction, service 
ind application information, installations 
ind engineering details. Crane Packing Co 


MECHANICAL POWER 
TRANSMISSION 


235 v-S Drive Selection Tips 
Bulletin 20P50, 44 pp, carries handy multi 
color tables for qui k and easy selection 
of variable speed Texrope drives. In addi 
tion to providing these tables for A, B, ¢ 
ind D section variable speed drives, bool 
let includes information on design features 
drive principles, horsepower rating tables 
speed range table. Allis-Chalmers Mfg. Co 


236 Speed Reducers — Design and 
Ope ration advantages of company & line ot 
Torque-Arm speed reducers are outlined 
in 28-pp Bulletin A-637. Includes selection 
tables for double and single reduction 
units, bore dimensions and bushings, data 
on overload releases, flange mounted speed 
reducers, and recommended V-belt drives 
Dodge Mfg. Corp 


LUBRICANTS 
238 Lithium Soap Greases Phis 


produ t information bulletin details q ial 
ities and specifications of company s multi- 
purpose soap industrial greases Advan 
tages of multi-purpose grease use such 
ws «prevention of lubricant misapplica 
tion, simplified maintenance procedures 





ENS-ADAMSON 


se 
Se J 


PH be nveyor system at a midwe 


re expansion which will double 


for mechanized econom yy in coal con veyor systems 


Moving coal from a receiving point to combustion at lowest 
possible cost is a vital problem in central power stations, 
private industrial plants, service institutions—wherever coal 
is used for steam generation. 

The trick in the moving is knowing how to apply modern, 
scientific conveying equipment to any given set of con- 
ditions. How will coal arrive at the plant? What are genera- 
tion requirements? What specific types of handling equip- 
ment are needed? What are storage needs inside and out? 
STEPHENS-ADAMSON engineers probe the problem all 
the way. These same men know there is no such thing as a 
typical’ power plant conveyor system. It must be designed 


ourely to meet existing conditions and with plenty of 
f y j ait p y An S-A system serves ¢ ds ofthe Brantly Steam Station, Danville, Va., 
foresight for future demand. Potomac Electric Power Co.. Wast is served by an S-A conveyor system 
~ ington C isting t ave - F. RE h ve sleve 
To provide the tools the engineer needs, STEPHENS- te “9 —— gr - raring _ 6 re te a deauiane @ pn 
Jeen Si ed with provision tor are use ? 900 advan J ) nvey 
ADAMSON manufactures a complete line of coal handling ultimate 493,000 KW output. This is a coal to silo and stockpile storage. A 


a quality line designed from long ex typical example of how Stephens pan feeder serves to move coal from 
é é 5 . 
Adamson engineering provides for track hopper and also reclaims from 


equipment. It is 
years of trouble free service. future power expansion needs storage pile 


perience, built to last for 


For the ultimate economy in coal handling systems, see 
y y ’ 


the STEPHENS-ADAMSON representative in your area. 
DESIGNERS ENGINEERS FABRICATORS 


Learn why it pays to convey the S-A way. 


actures a wide range of material handling prod- 


—" jememeelateene STEPHENS-ADAMSON MFG. CO. 


pyOr Headshaft Holdbacks 

late Feeders Grizzlies & Screens 

Boom Conv 5 = Centrifugal Pilers 846 RIDGEWAY AVENUE, AURORA, ILLINOIS 

ve ; Bin Gates & Tunnel Gates LOS ANGELES, CALIFORNIA 
Car Pullers & Spotters 
Cette Manette BELLEVILLE, ONTARIO 
Skip H . 
SEALMASTER Ball Bearing 


above products 


SALES ENGINEERS ARE LOCATED IN ALL MAJOR CITY AREAS TO SERVE YOU! 
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OPW-JORDAN 
pressure reducing 


VALVE* 


with the Sliding ~~ 
Gate and Plate 


~ 
fs ( ‘ 

. Me | 
> \ 4) 
| a4 


OPW-JORDAN Vaive 


THE DIFFERENT AND IMPROVED 
WAY TO CONTROL PRESSURE. 







® DEAD END SHUT-OFF 


© WIRE DRAWING MINIMIZED 
OR ELIMINATED 


© SELF LAPPING SEAT 


© NO HUNTING SHORT 
STROKE FOR IMMEDIATE 
RESPONSE 

















J 









The unique Sliding Gate 





seating design and exclusive 





features of this valve are re 
sponsible for its outstanding 
performance and long depend 
able service life. Metallic dia 
phragm, metal to metal seals, 





























no packing or gaskets to dete 
straight-thru body and 






riorate 





durable construction assure 







precise regulation with imme 





diate response and unusual 





sensitivity under hard, constant 





use 






*Daily replacing troublesome pilot 





operated vaives 


For interesting fects, write for Bulletin 1-160. 


JORDAN CORPORATION 
INDUSTRIAL SALES DIVISION OF OPW CORP 
6013 Wiehe Road 
Cincinnati 13, Ohie 
Elmhurst 11-1352 
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239 Versatile Industrial Oil De 
ribed in 20-pp Form AD 407% is an all 


y protection for a wide 


ferry 
) rings jf 


purpos 


inge ¢ i julpment and’ avail 
‘ lp Xv le Discuss 1X 

" har teriati i the on ‘ plains 

d pietures it ise ind Iraulie systems, 
eel reduce i pre electri 
ira turbine bearing “ 

et \ risa ne ut ie ivailable 


Stand 1 (nl Co Ind 


240 Bearing 


Lubrication Vol 

lO of this company’s Lubrication 

mazine provides an excellent 12-pp arti 

n industrial bearing lubrication. Illus 
rated with photos and drawings, text 
er such subjects as bearing design 

‘ gw euris bearing overhaul; aspects 
ubri bot cluding tactors involved 
howe of turbine oile and diesel lubn 
cants, and the deleterious effects of mois 
ture anal =the He expectan ol bearing 


lubricants. The Texas Co 


INSTRUMENTS, CONTROLS 
24 1 Boiler Feed Control 


1005, a 12-pp catalog on boiler feed regu 


sulletin 


itors, 18 Hlustrated with large application 
photos ind detailed hematic drawings 
wid charts. Relay and direct operation are 

ered ( name studies ofl representative 


nted to show stabuilit 


f the Flowmatics in controlling feedwater 


Copes-Vulean Dh Blaw-Knox Co 
242 instrument Panels Powe! 
db procs plants can choose instrument 
| ntirol par to t individual spe 
iheations from ttandard designs ce 
breed li-pp Product Specification 
fa/l-¢. Complete specifications are tur 
head ve nlormation on supports 
1 mout rt tule vires ind equip 
nent, instrument mounting dimensions 
wed dimensions of tandard instrument 


wid control panels, Baile Meter Co 


243 Oil Leak Detection Kight-pp 
illustrated Bulletin 80, on the Paraprobe 
oil leak detection system for steam-type 
fuel oil heaters gives a detailed explanation 
of the operation of the system. Provides 
installation diagrams, standard specifica- 
tions, explains determination of conden 
sate flow rate. Davis engineering Corp 


244 Easy Reading Gage An all 
hydrostatic remote reading gage for boiler 
water and other liquid levels is dese nibed 
n Catalog 500, Section CO. Pictures im 

ab visibilit other advantages offered 
this gage, explains operation. The Re 


mnce Crauge Column Cx 
lenses 
tion information on manutacturer’s line ol 


f bull ustrated, covers draft 


pressure 


Instruments, Controls Con 
1 Catalog 1537 offers bret applica 


trumet 


ned truments, flow meters 
Tees 
iquid lewe 


or pneumatic transmitters, positioning 


und pressure gages, CO) me 


temperature instruments, boiler 
others. Includes refer 
to detailed literature on ¢ wh type ol 


Meters Co 


ealwater control 


Uulpment Republi Flow 


246 Solenoid Pilots 


eolenoid pilots for tse with company 8 


Several types 


egulating valves are deseribed in Form 
lO1O. Lists reasons for economies in on-off 
mtrol, deserbes applications ind gives 


1» ft pilot material of construction 
maximum pressure and maximum temper 
ture for tw ind) three-way pilots in 





9 tes * 


New! 


RED FLASHER 
TRUSCALE 





Jerguson Truscales are now avail- 


able with a unique new safety fea- 
ture. liluminated scale starts flash- 
ing red if boiler water level gets too 
high or too low. This positive warn- 
ing flashes continuously until the 


dangerous condition is corrected. 


Truscales offer the greatest possi- 
ble protection for expensive equip- 
ment. They give instant remote 
reading of liquid level of boilers, 
tanks, etc., with the amazing ac- 
curacy of '2 of 1‘7% of scale reading. 
Convex face, with scale markings 
directly on it, gives 180° visibility. 
It's easy to take readings from any 
point from which the face can be 


seen 


Protect valuable equipment with 
Jerguson Truscale Remote Reading 
Gages. Send for new 8-page bulletin 
which gives complete details. 





Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Bolley Meters & Controls, Ltd., London, Eng 
Controle Bailey, Paris, France 
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Mquld service 

cal applications are g 
pence gineering Co., Ine 
247 


portant wtors im 


Control Fundamentals 
combustio 
ifet efhicien ind long li 
d in detail in l6-pp Form 
the first of a series. Reviews 
pt nvolved in 


the provision of autom 


iutomation u 


sensing he it 
orrect 


rements 
proportioning “ 

r optimum conditions. | 
common to al 
ered. Cleveland I 


248 p-c Amplifier lwel 
Sulletin MSP 111.1 provides pictorial dia 
grams and descriptive information on com 
pany'’s PowrAmp Model P, 


voltage linear 


i¢l Kequipmer 


tron 


afi ¢ ae 
) unplifier designed t 
speed wna 

ld-c voltage 
pertormance and « 
the an 


MmTOCust the mcurn of low 


measurements. Discusses 
onstruction teatures o 
olifier 


H igh ( orp 


ind describes some appli 


‘ 


249 ideas on Push Pull Controls 
Included in this “Idea File’’ are 


to a& power er gineer’s questions on the use 


inswers 
push-pull controls. A general informa 


thon booklet discusses remote control ip 


plications, explains construction and op 
Tru-Lay control 

voted to standard 
bracket-type head ontro 

ero controls ind hand-operated cont 


Automotive and Aireraft Div Ameri 
Chain & Cable Co., Ine 


tion of COMPAN 
Separate bulletins are ce 


Sse miles 


250 Sampling System 
leveloped system for 

d oxvgen 
proce s 18 deseribed in Bu 


Points out advantages of 


eontinuou 
measurement ol om 
stem 
grams component parts. Se 
ig tule ane 


ussed, Arnol 





Do any of these catalogs an- 
swer your operating or mainte- 
nance needs? Let us know by 
circling the number of the catalog 
on the post card provided on 
page 139. We'll do the 


rest! 











Bi-Color Gage Bulletin 1174 
Multi-Port 
made tor operating 
1:000 psi. Points out chief 


trates 


251 


D-color gage 


sdvantages of compan 

boiler 
pressures to 
features Hit 


lesign construction 


detal 


ind drawing Din 
mond Power Specialty Corp 


252 Remote Reading 


eight pp Catalog 201, re 


* through photos 


Gages 
vised how new 
designs in remote reading liquid level 
ted Flasher Trusealk 
which flashe 


i positive warning 


yages, including the 
This has a seale 
) red tor 
woler water level gets too higt or too low 
Profuse! lilustrated vith photos 


ngineering drawings 


ontinu 


! 
ist l 


catalog e« 
n four pre ire group 


er 1500 pel Jergusor 


from 
i Crage ¢ 


ELECTRICAL EQUIPMENT 
254 Testing Instruments 


19-57, 16 pp 
trical testing instruments 


Sualle 
a eles 


features compan 
including ohm 


‘ pp 
I 








PORTFOLIO OF 


A) Bar 
pol) { a 


7 ¥ 


BIRD-ARCHER 


ENGINEERING SERVICES 
FOR WATER TREATMENT 


For experienced counsel and personal attention to water 
or steam problems at your plant, it will pay you to call on 
Bird-Archer’s qualified engineers. Highest quality chemi- 
cals and over sixty years experience assure maximum results 
with Bird-Archer’s Complete Water Treatment Service. 


PLANT 
SURVEY 
your use of water OF 


Studies of nt and past per- 


steam equipme 
formance. 


WATER 

AVAILABILITY 
sTUDY 
Analysis of water sup plit 
Ani oh 

starting at source 


LABORATORY 
sERVICE 
J -ed chemists 
Experienced che” 
ize . scientific water 
and research. 


spec ial- 
analyses 


ELOPMENT 
Oe TREATMENT 
AND CONTROL 

SYSTEMS - 
Operational changes 


PLUS CHEMISTRY 
R SERVICE 


For Cooling 


ENGINEERING 
EQUAL BIRD ARCHE 


For Process 


CHEMICAL 
TREATMENT 
FORMULATION 


Bird-Archer ; 
emica 

lates chen nen 
your spec ific problem 


formu- 


atom 
cu for 


treatments 


EQUIPMENT 
RECOMMENDATIONS or 
Specification and turnies 
{ additional equipment ~ 

pas sary including comp ved 
aeaiyele of savings and benefit: 
made possible. 


PLANT STAFF 
INSTRUCTION 


Experienced technicians in 
, > 
omk your personnel in _. 
rate control and test proce 


PERIODIC 
CHECK-UPS 
all-backs to your 
call barcher Service 
ure best possible 


Personal - 
plant by @ Bir 
Engineer to as® 
results. 


write FOR LITERATURE 


_ BIRD-ARCHER 


WATER 


TREATMENT 


THE BIRD-ARCHER COMPANY 4337 N. AMERICAN ST., PHILADELPHIA 40, PA 
; NEW YORK « CHICAGO 


N CANADA: The Bird-Archer Co., Limited 


BIRD-ARCHER COMPANY OF 
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255 Industrial 


O40. 45 


Systems 


ROTARY 
CARBIDE-TIPPED nec mH 


meclhudi 















American 





Phe 
257 Selecting Protective Devices 
Phe Protection Handbook, 24 pp ! 
ul he ; tional bule ! ( le i 
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DRILL MORE HOLES state, gaoumd Sentore, disloutere tauh ante 
AT LESS COST with a "cord ge nen oon 


Huib, 


ng 


i | r lists 
r, unit sub wor 4 tehboards 
t riers, tts : vire md «cable 
than by using old fashioned Eee Gaseaste, verge Meenas, 6s 
tor cireuit bre el ifet vitches 
STEEL STAR DRILLS mneiboard ntrois, u t ntrols, mo 
t furton ifer i | iw I os 
The #1 jhest Que ty, most efficient single . 4 red, Gren I tu ( 
oir dr ilab! f ill Cc 
point d available for drilling ORDI 256 On Copper Conductors 
NARY MASONRY. No other Single Point Publication C-25. 62 pp, is designed to 
Carbide.T pped Drill car give you all these help make the selection of bus conductors 
Bostusas bet Included in booklet are ibles re 
garding such shape is channel venti 
— ited square tube ind round tubs There 
ee ire tables for other rigid bus conductor 
sriapee eo data on bare copype wire and 
1 Cutting abole i yell as common! ised lo 
. ine A] 0 provided is a general di Ission 
prop 


le 
I I bpp 
1 apy ne ! i list 
Tr 
wth ie ordi Ttime 
a I tits ! | tut ina 
\ I " mdensed 
| ! | wi ring lisa 
| I \l Co 
1 butr 
k for this Trade Mark VALVES, TRAPS, PIPING AND 
3 ——— ACCESSORIES 
izes 25 Check Valves Pwenty-pp 
1/64" to i'/p diameter italog 30 presents wapany’s line of 
Extra lengths up to 36 ting-dise check valves made in iron 
ize ind alae for vyorking pressures to 
OOO pai. fuxp perating principles o 
ting dis netruct ul 8s closing 
hout elas reduced ol head, other 
gee. | ud n deta 
I Chapman \ l { 
259 Lubricated Plug Valves Cat 
PV-24, 3S6-pp hows hotmail & Tine 
ir i | ! ul | ilves 
In u rewed 
DESIGNED, ENGINEERED and PROVEN ' gland type shown 
‘ the b! Copied but NEVER equalied ont 
4 f Rotary C } f . \ uc . 
HARD MASONRY © . j W ( 
CYCLO-CORE ganas 
Multi-Tipped Carbide [ 
Sine ,° to 6 diamete 260 General Purpose Valves Sup 
f ONE-MAN DRILLING of t ( ; re i 
ANY MASONRY from Brick to rt 
THUNDER-TWIST HAMMER ! ivy Pop tor I ‘ 
DRILLS yloln 1 angle tv es 
res 3/16" to I Jiameter wh 2 | ; at 
Hardware 41 
y Houses every ' } 
1) ! we 
il t mur 
Send for FREE copy of 1 \ -_ 
“WHAT and HOW" Ma Vox 
sonry Orilling Manual 
Write 261 Diaphragm Motor Valve 
Bulletin J-170 ‘ itstanding fen 
| yotor 
NEW ENGLAND CARBIDE TOOL CO., INC. hie r accuratl t Ww pressure 
' , ' edt M werature te | uid leve 








CONSULT US 
FOR: 


CHIMNEYS 


FURNACE 
worRK 


BOILER 
SETTINGS 









oo 

























AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3, N. Y 
BRANCHES: CHICAGO 

BOSTON . PHILADELPHIA . CLEVELAND 

DETROIT « RICHMOND, VA. © CINCINNATI OHIO 
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| BOILER MAINTENANCE MEN! | 
Protect Yourself and Your 
Clothes with a 
































UNION MADE 
HOODED 
COVERALL 


ORDER BY MAIL 


ONLY § 30 Each 
POSTPAID 
Send Check or Money 
Order Open Account 
to Rated Concerns 










Completely covers from 
head Hood is 
held securely by tie 
string at neck. Adjust 






to foot 






able wrists and ankles 
also keep out soot. 
Sanforized® washable 





heavy blue denim with 
2-way zipper front. Rein- 







forced front-piece for crawling protects 
and tipper front from wear. 
Have reinforced, double knees and el- 
bows. Send chest size (under arms, over 
chest at broadest point), height and 
weight. *(Shrinkage less than 1%). 


WRITE TODAY FOR FREE 
ILLUSTRATED FOLDER 
M. SETLOW & SON, INC., 
Quality Since 1896 
137 CHESTNUT ST.. NEW HAVEN, CONN 





garment 
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262 Boiler Blow Off Valves 


+} 


lim Ever 
263 Water Hammer Control 
( ind control of water ham 
y tems 18 the subrect ol S-pp 
WH 851. Photos, drawings 
plement text i] test data 1 
how efherenc ol compan 
Valves In water hammer con 
typical installations are iilus 
Williams Gauge Co., I 


264 \alve Chart orm 194, 22 pp 


is e comparison chart, listing valve 
figsure imnibers of 15 major manulacturers 
and the Ole equivalent iive figure num 


bers. ( pares vaniety of valves in ferrous 


wo Hevea, Tha Ole Injoster C2 you have any 
of these troubles: 
When ordering catalogs, allow 


time for us to relay your requesis SCALE, CORROSION, or FOAMING in your boiler operation. 
to the fact —and f 
: ee eee RUST and CORROSION in your steam and condensate lines. 


them to mail out copies. Remem 


ber, manufacturers are often SCALE, CORROSION, or ALGAE GROWTH in your cooling or 


swamped with catalog requests. 





condenser water system 











CORROSION or SCALE in your hot or cold water tank and lines. 
265 Air Release Valves illetir 
SU COVE ir release valves for venting i RUST and CORROSION in your brine or sweet water system. 


SCALE in pumps, water jackets, compressors, coils, lines, or equip- 
ment. 


SLUDGE and MOISTURE in your fuel oi! supply. 
8. SOOT DEPOSITS in your furnace combustion areas. 


\ 


then let WESTERN prove to you how a specific treatment 


applied to your specific problem can restore and maintain efficiency and 


economy in your use of water, steam and fuel. Check the number or numbers 


of the problems you have in the coupon below. Get full information. 


* for example 


Western's Cooling Water Treatment has been technically formulated and 
proved in use to prevent scale deposits, corrosion and algae growth in cool 


ing towers, engine jackets, condensers, coils and piping 


Over 65 Years of Know-How in the Chemical Treatment of Water 





MAIL THIS COUPON TODAY 


information on the problems checked 


Chemical Treatment 

for Water 
Steam and Fuel 2 3 4 
6m) 7 8 


WESTERN [eo 
CHEMICAL [aE 
COMPANY [ES 


Steel Gate V: oul ‘ il ae Address 
er m vee ‘ | 717 Washington Street —_—— 
Kansas City 5, Missouri Zone State 




















For more data circle 593 on Post Card 





Ny? { 


on. Manning, 0 
269 


Valve 


270 


iy 


lo Cet at 


t 
14 


Flexible 


A) ; | 


HENSZEY CO. 
Watertown, Wisconsin 


Power Plant Division 


Also Manufacturers of M 


Industrial Valves 


Those Valves 


Ball Joint C'atalo 


Dept 


273 


I 


Steam Trap Book 


Data 


hil W 
274 Steam rap Selector 
Bulletin T-0 is designed sx 
! thor nd applicatho 
bh processing 
piping’ diagr 
proc 


ut 
mu 


sing equ 


ommended sts 


ingements Also 


Waring ¢ 


rnin 


REFRACTORIES, INSULATIONS 


Refract 
20-pp cat 


27 
» catalog features ther 


mH 
ker re } 


5 Insulations, 


renner 
v i 


(jue 


non ¢ 


) 


vuivantage 


wun 
276 Refractory 


hor 


Concrete 


" 
ran 
ot 
Jt 


I | 


HENSZEY 
Alaal 


*ONE COMPLETE SYSTEM 
PROCESS STEAM AVAILABL 
e FULL HEAT RECOVERY 


Y, 


qa 


@ 


ag? 
al a oles 


ee 


ltiple Effect and Single Effect Evar stors and Tube Preheoters 
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rapping pra 


cifically t R 


ned pract 


Catalog J 


giving tor i 
desig 


277 


Refractory 


hormdi 


Cement 


wely 278 
1) cle 


femperat 


Refractory 
Tribes tps 


steam ire re 


A cise 
removial 


quipment ihipite 
”) ! 


mh tor 
ipment bbe 
im «strap 


conta 


FUEL BURNING EQUIPMENT 
279 
tin OB-53 28 pp gi 


Oil and Gas Burners Bu 


s principles of selec 
appl ition of o1 


ories 


ind or gue 


burners 
standard 

vide ¢ ipacit range speratior 
ith air registers and 
pumping sets Conve! 


f of burned, b 


ndustrial or a combination of both for ind 


together 


fue ol heating and 


reler 
om 
roperti 
imate relationships ! 
nler 


juired tor ¢ 


280 
Phi 
urning equipment ini 
L«listr 
such as b 


intiormi 


ombustior 


Fuel 


For Burning 


Refuse 
S-pp bulletin d s re 


eribe 
idl 


tor whi 


Trigg th porta 
fiuse five h spreads 
inal hue 
| 


il re 
vic irk. wood « 


hips 


over the grate irinee 


ind baga 
Discus 


nateria 
Mi ko oor 


nanua nent 


matruction teat 


hile 


'} 


Stoke (i 





DEOXY-SOL 
SOLUTION OF HYDRAZINE | 


| « Oxygen- 
e¢ Scavenger 


e for 
E 


¢ Boiler Water 











¢ Treatment 
| 


AIRMOUNY 


136 Liberty St., New York 6,N.Y. 


Midwestern Representative 
J. H. DeLemer & Son, inc 
4529 No. Kedzie Avenve 
Chicago 25, ill 


Ask for pamphlet BW-5 








= a 
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281 Steam Atomizing Oil Burners 


Sixteen-pp illustrated Bulletin 21 de T 
sonbes steam atomizing oil burners and 
wxilary equipment for use with hea A Hole 
ou or tar in bowers, stills, dryers and other 
furnaces where ( d ai aud 


steam or compresse 
is available for atomizing the oil. Includes 


information on turnace design and mn 


conan eat Scraper 


OTHER EQUIPMENT 


282 Product Guide — Manufactur e.)hUe . e 
ing facilities for company’s line of steam lous or 
turbines, turbine generators, ship propul yA 


son units, feed pumps, centrifugal com 
pressors, blowers, centrifugal pumps, re 


duction gear, and other products are dé Here is a simple, hand-operated tool for cleaning inside caps on boilers 
scribed in this profusely illustrated 50-pp that will pay for itself many times over. This tool is equipped with retractable 
catalog. Photos show manufacturing pre knives mounted on a revolving spindle having a bearing within a substan- 
— Fs na “ the work. De Laval tial yoke. An adjustable spring automatically maintains tension on the 
- knives, sufficient to remove all foreign matter but not enough to cut the 
283 Steam Turbines — The advan metal. A few turns to the right, and the job is done. A half turn to the left 
tages of company’s solid wheel turbines releases the tool, Try a Roto Seat Scraper and you'll wonder how you ever 


xial flow turbines, single stage and multa got along without one 
stage, are outlined in illustrated Bulletin 
S-140. Describes various models in their 
line and includes application photos. The 
Terr Steam Turbine Co 


These are some of the hand hole shapes 
cleaned with a Roto Seat Scraper. Various 


284 Preheating Combustion Air sizes available 


This well-illustrated SO-pp booklet « x plains 

fuel savings ind increased pertormance 

made possible by using wust heat in 

flue guises to pre heat ine oming combustion 

iil Also covers increased boiler output 

ibility to use lower grade fuels, other ad 

vantages ifforded. Booklet contrasts re 

generative with recuperative preheaters ‘4 
explains operating principle and structural w 

' 


PEAR SHAPE red 
| = 


details of the Ljungstrom air preheater 
Appl tions tor other than power powers 
ilso covered in this informative bool 


Drsheatar Cor DIAMOND 


Bulletins reviewed here are of- SQUARE 
fered primarily for qualified power 
engineers. Manufacturers may with- 


hold literature from persons who 
, , - Ilustrating ease of operation of 
do not state their job title and Roto Hand-hole Seat Scraper 


company. Some manufacturers also 


prefer not to send literature to those 


in foreign countries in which they What Users Say— 


have no sales representatives. Roto Hand-hole 
Sout Seraper for It did a fine job. Completed the work in 80% less time 
or (Engineer, Chemical Plant) 


285 Steam Condensers dvan Roto Seat Scraper has paid for itself many times over 
f lj on our Keeler Boiler 
iges and feature ol compan ine ol P 
steam condensers are detailed in this 24-pp (Supt., Public Utility) 
qataing Uae pe ve Pigg ve henge werpegeeas One man cleaned inside cap seats on boiler header in 
in typical power plants. Design data and 4 hours. Formerly took 2 men 3 days 
nn engineering section providing informa 
tion on heat transter rate pressure drop (Pennsylvania Manufacturer) 
and other factors are included. Other sec 


tions cove re oval ec ymment } ss : 
hy eb enicegpeionstle nes seeing “8. We also make a Reseating Machine for cleaning 
outside caps to assure a smooth, true fit. Send for 


details. 


tenance, and steam condenser specialties 


Condenser Service & Engineering Co., Ine 


286 Turbine Speed Control —. 

Thirty-pp wire-bound Bulletin H-21 is SEND FOR BULLETIN 
titled “‘Fundamentals of Turbine Speed 

Control It is an elaboratel illustrated 

educational booklet intended to clarif 

operation of common types of automat 


speed ¢ ontrol for steam turbines. An intro 

ductory section covers general fundamen FL M - 

tale of automatic control systems, and 

on th 2 = to control terminology Tube Cleaner Specialists Since 1910 
Simplified diagrams show operating prin 


ciples of actual control systems. Elliott Co 147 Sussex Avenue, Newark, N. J. 
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287 ComesBugat Dust Collector 291 Corrosion Control Preat Stressing operating econom whieved 
! 


























j (Mt) tro ‘ ‘ ‘ moa t equipment to contro these ise histories show problems ove 
( t yt hat f-1 proposi ome, equipment used, and savings re 
y leet tions th (pp folder. kxample ized. Bituminous Coal Institute 
‘ i rt ) pt ! t measure 
fr t 1 cont | treatment 296 Sheet and Plate Fabrication 
ed ex ‘ ling minor pl o j ited in 40-py Bulletin F-3 are prod 
erating cl ye H I watori ! its of this mars wturer, and equipment 
ectic | ed to produce were | sheet steel and 
grap Pall 292 rrectpitation Products oy parts. Shows control panels, switcl 
‘ t et l we ob (5406 ntains help year housing ibicles and other electn 
HM) ( | ion ¢ ous preci enclosures, boiler air ducts, smoke breec! 
0 wduet ' iding electrical pre ys, tanks. The Kirk & Blum Mfg. Co 
288 Sectional Condenser Ibu tutor I ticlone mechanien dust 
LOO to ZW te te nit 1) ire filter-type dust co 
pot wf eng oe, ee ee ee coe THE LUMMUS COMPANY 
trate her typi installa Engineers and Constructors 
I maiponent f t Western Precipitation Corp 
14 ( 385 Madison Avenue, New York, N. Y. 
293 Feedwater Treatment Prev Chicago — Houstos »ndon — Paris 
289 Iieavy Duty Fans buigchit ) ‘ Bulletin BI Treatment of Boiler The Hague — Montres Caracas — Bombay 
baualle P24 cle 7 r Airlo beedwater by Direct. or Internal Method 
t ip r we fut wiust j inses mivantage ol direct treatment 
repli 1) i ‘ wi ‘ omplete treating program or a i 
a oe ; i ie tes sadieeeea toh, eadaiae Sons, Wuniok J. E. SIRRINE COMPANY 
| wd h phot lireet treatment onvenient, eco Engineers 
I Phere ! i y, beuring ! mmieal, National Aluminate Corp Design and Supervision of Steam and Hydro 
‘ miro et} electric Power Plants, Industria! Plants, Me 
f j er 294 > chanical and Operating 
| aed he wns are d Underground Pipe Insulation Surveys, Appraisals @ Plans 
mted. Krake |} ep Phis illustrated | etin discuss the ® Reports 
( ' ' \ , e pry ti r ; Greenville, South Carolina 
| I piiaar how ompan Instiiation to 
hheot inderground pipe overcome them 
290 lechnical Refrigeration (on-the-job photo istrate enuse of appli te WZ 
I 4 sol ‘ orp tion; brief technical data are also in LI jia Nn 60274 20dtoP 
prod ided, American Cilsonite Co ‘ 


, i, —Prssing ta ENGINEERS e CONSTRUCTORS « CONSULTANTS 
peed recent edesigned 295 Burning Bituminous Coal POWER PLANT SPECIALISTS 

t I ow temperature nid his 24-pp illustrated booklet is a com my (Steam, Hydro, Diesel) 
| 1 tet heacrrilver i 7 piintion ol numerou wtual case histories UTIUTY « INDUSTRIAL « CHEMICAL 


rere testing equipment. Tt ‘ Wf industrial plants and institutions which 


he gineering data. Bowser, | n bituminous coal “the modern way.”’ 1200 N. BROAD ST., PHILA. 21, PA. 


CLASSIFIED ADVE RISING 











Fee EL ler ae], Mae) | iih pale), Mae), is tell Te) 


SYSTEMS w Meee 


ENGINEER 














{8 REGULATOR SYS TEM APPLIED TO COAL GIL OR GAS FIRED BO Lik 
BUL 






CLEVELAND MAL 


( irge engineering and netruction tirm located in 
o# New York has staff position open for a Mechani 
Engineer with experience in steam electric stati 


peration to engage in plant betterment work which 


volves assistance in starting new units, test J 

ivising and neulting in respect t perat j 
probiems, improving steam plant elficiencies i 

sing in respect to procedures and maintenar 


practices, and related problems. Reasonable know 


water treatment problems, practices, et 


ibstantial travel volved lary mmensurate 
with experience. Attractive company benefits. Give 
full particulars ige, educatior experience 
letail, and salary expected 
end mplete resume to Dept. B 





ADD THIS TECH MANUAL TO 
YOUR ENGINEERING DATA FILE Box 1721 Power Engineering 


Schematic diagrams and explanatory text point the way to 110 s. Dearborn St. 


big savings in boiler plants This is the Ist of a continuing Chicago 3, Il. 
WRITE TODAY series of technical guides to modern combustion engineering 





‘ reee mM N ! Ay able from no other source, these manuals are offered 
plus Cont Fundamen as a service to the commercial and industrial process and 
booklet heating dustrie 








USE 
COMBUSTION CONTROL SYSTEMS 
INDICATING INSTRUMENTS CLASSIFIED ADVERTISING 
AIR SAPETY SWITCHES 
1111 Brookpark Rd. * Cleveland 9%, Ohic PANEL CONTROL CABINETS It Pays 
. 


se ee) ee ee ee 


VE LAND CONTROLS 
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Building or Expanding? 
THINK of 
SAFETY 
CONVENIENCE 
ECONOMY 


THINK of 
islolojojian 


Adjustable 
SPROCKET RIM 
with Chain Guide 


© Simplifies pipe layout 

© Fits any size valve wheel 

® Easy to install and operate 

® Operates any valve from plant floor 

© Time and money saving fixture 

® No maintenance; first cost only cost 

® Packed, completely assembled, one to a carton 

® Hot galvanized, rust-proof chain available 
for all sizes 

® Easy to follow instructions with each unit 

© Your supplier carries complete stocks 

© Write for new descriptive catalog sheet and prices 





p=tole)e) tam 


4 BABBITT SQUARE, NEW BEDFORD. MASS, USA 
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Sz gn Your 


DECLARATION OF 
INDEPENDENCE 


Buy 
| U. S. Savings Bonds! 











here’san ANG 


that generously PAYS OFF 


AURORA’® 
TYPE A 


MULTI-PURPOSE 
PUMPS 


You will find that the diagonally split case offers 
substantial new advantages while retaining all of the 
best features of the horizontally split case pumps — 
in that the entire rotating element can be removed 
without disturbing piping — or — disturbing the 
pump-motor-base alignment. CONSIDER — 


these 
PLUS 
BENEFITS 


Suited to many appli- 
cations, importantly 
BOILER FEED SERV- 
ICE as well as hot or 
volatile liquids duties. 


Low NPSH Aurora Type AJ Centrifugal Pump 





Characteristics 
. 


Being self-venting 
they WILL NOT 
VAPOR LOCK 


45° split allows both 
suction and discharge 
to be in the bottom 
half of casing but 
above the center line 
of the pump. 


with Water Cooled Bearings 
and Stuffing Boxes 


STANDARD 


These 45° diagonally split case 
pumps have, as standard, 125# 
A.S.A. Suction Flange and 2507 
A.S.A. Discharge Flange. Type AJ 
Pumps are usually Bronze-Fitted 
but can be furnished All-lron or 
Stainless Steel trim for high tem 
perature conditions. 


WRITE FOR 
BULLETIN 106DS 


Your Inquiries Will Receive Prompt Attention 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP wi ision 














THE NEW YORK AIR BRAKE —® 
40 DEARBORN ST. . AURORA © ILLINOIS 


EXPORT DEPARTMENT — Aurora, Iilinois Cable Address ‘“‘AURORAPUMP”’ 
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AiR PREHEATER CORP, INC 

AEROTEC CORP 

ALus CHALMERS MFG. CO 44-45, 53,62 

ALLIS - CHALMERS MFG CO. (TRACTOR Div) 64 

AMERICAN BLOWER coer 14-15 
* 


AMERICAN BRASS CO 


AMERICAN CHAIN & CABLE CO, INC 128 


AMERICAN CHIMNEY CORP 

AMERICAN GILSONITE CO 

AMERICAN PULVERIZER co 

ANDERSON CO, V OD 

ARMSTRONG MACHINE WORKS 

ATOMICS INTERNA TIONAL 

AURORA PUMP DIVISION, THE NEW YORK AIR 
BRAKE CO 5 

BABBITT STEAM SPECIALTY CO 153 

BABCOCK & WILCOX CO., THE (BOILER Div) 60-6! 

BABCOCK & WILCOX CO. (REFRACTORIES Div ) a 

BAILEY METER COMPANY 

BALDWIN-HiLL CO 

BALTIMORE & OHIO RR 

BARCO MANUFACTURING co 

BECKMAN, ARNOLD O., INC 

BELMONT PACKING & RUBBER CO 

BETZ LABORATORIES, INC 

BIDDLE CO, JAMES G 

BIRD. ARCHER CO, THE 

BITUMINOUS COAL INSTITUTE 

BOER ENGINEERING & suPpLy co 

BOWSER, INC 

BRIDGEPORT BRASS CO 

WM. BROS BONER & MFG. CO 

BRUNER CORPORATION 

BUSSMANN MFO CO 

CC 4 OD BATTERIES e 

CAMBRIDGE INSTRUMENT CO, INC 155 

CHAPMAN VALVE MFG. CO., THE Inside Back Cover 

CHESAPEAKE & OHIO RANROAD 16 

CLEVELAND FUEL EQUIPMENT CO 

COCHRANE CORPORATION 

COMBUSTION ENGINEERING, INC 

CONDENSER SERVICE AND ENGINEERING 

COOK, C. L&e, CO 

COPES.VULCAN DIV, BLAW-KNOX CO 

CRANE co 


CRANE PACKING CO 


DAVIS ENGINEERING CORPORATION 
DEARBORN CHEMICAL CO 

DE LAVAL SEPARATOR CO., THE 
DE LAVAL STEAM TURBINE CO 
DETROIT STOKER COMPANY ° 


DIAMOND POWER SPECIALTY CORP 72-73 


DOOGE MANUFACTURING CO 136, 137 


Firms whose advertisir 


EDISON, THOMAS A 
cOWARD VALVES, INC 
auorr co tes 
ELLISON DRAFT GAGE co. 
ENGINEER CO., THE 
ERIE CITY IRON WORKS 


EVERLASTING VALVE CO 


FAIRMOUNT CHEMICAL CO. 


INC 150 
PeLT PROOUCTS —s co ad 


Foster WHEELER corp 12-13, 55 


rutier co 


GENERAL COAL CO 

GENERAL ELECTRIC CO 
GOODALL RUBBER CO 

GRAVER WATER CONDITIONING 


HAGAN GHRNCALS & CONTROL, INC 
HALL LABORATORIES, INC 

WENSZEY COMPANY 

HILLIARD CORPORATION. THE 


HILLS McCANNA co 


ILLINOIS WATER TREATMENT CO 
INFILCO INC 
INTERNATIONAL NICKEL COMPANY, INC., THE 


JER JSON GAGE & VALVE 
JOHNS -MANVILLE 
JOHINSON-MARCH CORP 


JORDAN CORP 


—. KEELER CO 

KIRK & BLUM MFG. CO 
KOPPERS CO INC 
KOR CORPORATION 
KULJIAN CORP 


LACLEDE CHRISTY CO., DIVISION H. K. PORTER 
INC 124 


LESLIE CO 
MANNING, MAXWELL & MOORE, INC 
MARLEY CO. THE 28 
MARYLAND SHIPBUILDING & DRYDOCK CO 123 


MEAD-MORRISON DIVISION, McKIERNAN.TERRY 
core 2 


MERIAM INSTRUMENT co., THE 


MILTON ROY CO 


NAGLE PUMPS, INC 

NATIONAL AIROIL BURNER COMPANY, INC 
NATIONAL ALUMINATE CORPORATION 

NEW ENGLAND CARBIDE TOOL CO 

NIAGARA BLOWER COMPANY « 
NORTH AMERICAN MOGUL PRODUCTS CO., THE. 117 


A z 


g is not in this issue but is appearing in 


ther issues is marked with an 


one mesECTOR Paved inside Front Cover 
ow be COAL co. 59 
bh 


Ag 
oun MATHIESON CHEMICAL corr 132 


ay vend co., THe 

PHILADELPHIA pumP s MACHINERY co 
PrrTseuRGH PIPING & EQUIPMENT CO 
rowel VALVES 

peat DANIEL corr 

PRATT, HENRY 

PREFERRED unuries MFG corp 
PROPORTIONEERS, NC 


RAYBESTOS-MANHATTAN, INC 
REFRACTORY 4 INSULATION corp 

RELIANCE GAUGE couumn COMPANY 

nePuauic Flow evens co 

RESEARCH. CorTREtt, INC 

REVERE COPPER & BRASS, INC 

RHOPAC, INC " 

nic: wit, Inc 

Riey STOKER CORPORATION 

ROCKWELL Ci co., w.s * 
Ross HEAT EXCHANGER DIVISION * 


ROTHLAN corp * 
oe Div. OF ELLIOTT co 151 


R.Ph C VALVE DIVISION, AMERICAN CHAIN & 
CABLE CO 
A Soinche, bs 
SARCO COMPANY, INC 
SARGENT * LUNDY ae 
M ‘tenow 4 SON, INC 
SINCLAIR REFINING CO 
sOcoNY MoBit OM CO., INC 
SPENCE ENGINEERING co 
STANDARD on CO. (INDIANA) 
STEARNS MAGNETIC PRODUCTS 
STEPHENS. ADAMSON MFG. CO 
STICKLE STEAM SPECIALTIES co 
STONE a WEBSTER ENGINEERING CO 
STRUTHERS WELL CORP. 
STURTEVANT mit co 
SUPERIOR COMBUSTION INDUSTRIES, INC 


TAYLOR & CO. w A 
THE TERRY STEAM TURBINE CO 133 


TEXAS Co., THE Back Cover 


UNION IRON WORKS 14) 
. 


U. S. ELECTRICAL MOTORS 


UNIVERSAL ATLAS CEMENT CO 135 
A , 


VOGT MACHINE CO., HENRY 


WALWORTH COMPANY THE 

WESTERN CHEMICAL COMPANY 

WESTERN PRECIPITATION corp 

wickes BONER co 

witiiams Gause co 

WILSON, InC., THOMAS C 

WORTHINGTON CORPORATION 
A N 46 


YARNALL-WARING COMPANY 





Single-Point 

pH Recorder 
(Strip Chart Assem 
biies also available) 


CAMBRIDGE 
pH INDICATORS 
and RECORDERS 


Labor saving— profit producing! 


In addition to portable pH meters 
Cambridge makes line-operated Direct 
Reading pH Indicators and Recorders 
for permanent installation. They are 
accurate, stable and assure continuous 
and trouble-free performance. Either 
the Recorder, Indicator or both, may be 
located at any reasonable distance 
from one or several sampling points 
The Glass Electrodes are placed in 
vapor-tight housings of clog-free sam 
pling chambers 


Send for Bulletin No. 910 T 


CAMBRIDGE 
pH EQUIPMENT 


CAMBRIDGE INSTRUMENT CO., INC. 


3523 Grand Central Terminal, New York 17 


PIONEER MANUFACTURERS 
OF PRECISION INSTRUMENTS 
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Stonega Coke and Coal Company 


Always Available — WANT AL, { 


RHOPAC Top Quality 


O2® 


Exceptional 
Service 
— Top 
Quality 


Gaskets and Tapes. Making gaskets and 
tapes from top quality Asbestos Wire 
Inserted Cloth is a Rhopac specialty 
Specify Rhopac boiler gaskets, folded 
tapes (plain or tadpole), and retort door 


packing Prompt? service low prices 


Sheet Gasket Materials. All standard 
gasket materials in various thicknesses 
kept in stock at all times available in 
sheet or roll form. Your order will receive 


immediate attention 


Rhopac Packing Hooks. A packing ex 
tractor whose flexible shaft greatly sim 
plifies the removing of old, worn-out 
packing. In set of 3 handy sizes other 
sizes available. A great time and labor 
sover 

Mechanical Packings. We stock a wide 
selection of high temperature high pres 
sure and all standard types of packing 
Special requirements are also developed 


and produced on short notice 


See Rhopac on All Gasket and 
Packing Problems 


Khopac, tite 


3401 Cleveland Street, Skokie, iMinois 


Manufacturers of mechanical packings, industrial and boiler 


gaskets 


steel rule dies, flexible packing hooks 
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OENDROR 


Kentucky Sun Coal Company - 
Old King Mining Company 
No. 1 & No. 2 
SUNFIRE OLD KING 
Brown Fuel Company 
HENSHAW 


PREMIUM ANTHRACITE 
Product of Jeddo-Highland Coal Company 
Hazle Brook 


ASHLO HARDBURLY 


Genco Anthracites & Bituminous Coals 


General Coal Company 


123 SOUTH BROAD STREET PHILADELPHIA 9, PA. 


Cable Address: GENCO 
4 Branches > 


CINCINNATI 
NORFOLK 


CLEVELAND 


BUFFALO CHARLOTTE, N.C 


IRWIN, PA NEW YORK 
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For Fly Ash Collection... 


Western Precipitation 


presents 


its latest development 


in a quarter-century of 


continuous advancement 


in Mechanical Collectors 


... The “9VGR” 
MULTICLONE! 


HAP 


Over 25 years ago 
Western Precipitation Corporation 
pioneered the high-efficiency multiple- 
tube principle that has proven so 
superior it is now the pattern for 

the industry. 


The Multiclone continues to be years 
ahead of all other centrifugal collectors 
because it incorporates the invaluable 
‘know-how’ gained through these 
many years of leadership in the field 
—leadership that is further emphasized 
by introduction of the 9VGR Multiclone, 
another important milestone 

in Multiclone’s quarter-century of 
outstanding performance. 





NEW 9VGR FEATURES... 
1. No need for continuous 
external support. 
. Easier and less costly to 
insulate. 
. Minimum dust stratification. 
. Improved dust distribution to 
all tubes. 
. Simpler installation, lower 
erection costs. 
. Freedom from leakage at all 
critical points so that full 
collection efficiency is obtained. 





F2eti ne proven superiority of 


CAST IRON TUBES and VANES! 


Through the years, others have 
tried special alloy steels and so- 
called “miracle” metals, but noth- 
ing has proven as satisfactory in 
actual field service as cast iron. In 
the past quarter-century more 
than 270,000 Multiclone tubes 
have been placed in service with 
less than 1.85% replacement —a 
performance record unequalled in 


the industry! 


There are many other advantages built into the 9VGR. There 
isa Multiclone representative near you who will be glad to 
supply complete details. Or write direct, asking for your 
free copy of Bulletin #M209 which contains full details. 


Western Precipitation Corporation 


Designers and Manufacturers of Equipment for Collection of Suspended Material from Gases 
... and Equipment for the Process industries 


Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 54, CALIFORNIA 
Chrysier Building, New York 17 + 1 North La Salle Street Building, Chicago 2 + Oliver Building, 
Pittsburgh 22 + 3252 Peachtree Road N. E., Atianta 5 + Hobart Building, San Francisco 4 
Precipitation Company of Canada Ltd Dominion Square Building, Montreai 
Representatives in ali principal cities 
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First with Floating Power 


aways QUIET... atwavs QUICK 


CHAPMAN 
Tilting Disc Check Valve 


You hear a lot about floating power these day 

gut Chapman Tilting Dise Check Valve has had it 
for quite some time. In fact Chapman was the first 
to have it the first to have it in a valve i 
feature that means much more to you in perform 





ance, much less to you in cost 

With Chapman’s Tilting Disc Check Valve the 
Airfoil” dise floats on the flow. When the flow 1 
on, the disc balances perfectly and quietly 
There’s never a flutter. No vibration. No trouble 
with head loss or flow resistance. And after the 
flow subsides the disc automatically drops to a 
closed position. The closing is fast. The closure 1 
tight. No slamming. No banging. No damage to 
valve or system. No scraping or wearing of dis 
and seat. It all adds up to top performance and 


lowest maintenance and replacement costs even 
Cross-section of the Chapman Tilting 


under severe operating condition 
) c 
For handling fluids or gase under a wide range Disc Check Valve illustrating the way 
Ch Til | that the balanced disc is supported on 
pec ify lapman uting Wise the pivot, with arrows showing the 
steel travel of the disc. A feature of the 


design is that the disc seat lifts away 


of pressures, alway 
Check Valves. They're available in iron or 
Explained in full in our Catalog 30-A. Yours for 


the ask ing Write from the body seat when opening, and 
1@ j c : 

drops into contact when closing, with 
no sliding or wearing of the seats 








The CHAPMAN Valve 


Manufacturing Co. 
INDIAN ORCHARD, MASS. 
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TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 








